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@ Benzoxazol- and benzothiazolamine derivatives. 

© Novel benzoxazol- and benzothiazolamine derivatives of 
the formula 



the pharmaceutically acceptable acid addition salts and 
! possible stereochemically isomeric forms thereof, which 
compounds are antianoxic and anti-hypoxlc agents; phar- 
maceutical compositions containing such compounds as an 
active ingredient and methods of preparing said compounds 
and pharmaceutical compositions. 
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wherein 

L represents C,. 12 alky I, substituted C,^ alkyl, aryl 
alkenyl, C3. e cycloalkyl, substituted C^e cycloalkyl, a radical 
of formula 



0-R B 
I 

R 7 -CH 2 -C-CH 2 - 
I 

R 8 



(a), and a radical of formula 



(b); 
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BENZOXAZOL- AND BENZOTHIAZOLAHINB DERIVATIVBS 



15 Background of the invention: 

In U.S. Patent No. 4*219,559 there are described a number of 

N-heterocyclyl-4-piperidinamines, wherein said heterocyclyl Is imidazole 

being condensed with benzene or pyridine, which compounds are useful as 

antihistamine agents. 
20 The compounds of the present Invention containing an analogous 

heterocyclyl radical differ therefrom by the fact that said heterocyclyl 

is oxazole or thiazole being condensed with benzene or pyridine and by 

their unexpected anti-anoxic properties. 

Description of the preferred embodiments; 
25 This invention is concerned with novel benzothiazol- and benzoxazol- 

amlne derivatives which structurally may be represented by the formula 



30 




(I) 



35 
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the pharmaceutical^ acceptable acid addition salts and the possible 
stereochemical ly Isomeric forms thereof, wherein: 



V-X 2 -A 3 «* 4 - IS 


a bivalent 


-CH-€H-CH=CH- 


(a); 


-N-CH-CH-CH- 


(b); 


-CH-N-CH=CH- 


(c): 


-CH-CH-N-CH- 


(d); or 


-CH=CH-CH»N- 


(e): 



12 3 4 

wherein one or two hydrogen atoms in the radical -A -A -A »A - 
10 may, each Independently from each other, be replaced by halo, 
alley 1, hydroxy, alley loxy. or trlfluoromethyl; 

Z is O or S; 

n is 0 or the integer 1; 

R is a member selected from the group consisting of hydrogen, 

15 alkyl. hydroxy and alky loxy: 

R 1 or R 2 is hydrogen, alkyl, or aryl alkyl; 

the dotted line between the nitrogen atom bearing R 1 , the interjacent 

2 

carbon atom and the nitrogen atom bearing R indicating that a double 

bond exists between the nitrogen bearing R 1 and said interjacent 

20 carbon atom, in which case R 1 is absent, or a double bond exists 

2 

between the interjacent carbon and the nitrogen bearing R , in which 

case R is absent; and wherein said interjacent carbon atom is the 

carbon atom positioned between the nitrogen bearing R and the 
2 

nitrogen bearing R ; 

3 a 3 4 

25 R or R are both hydrogens or R and R combined may form a 

bivalent radical of formula -O^-O^-; 

L is a member selected from the group consisting of C^ 12 alkyl, 

substituted alkyl, aryl alkenyl, C 3 _ 6 cycloalkyl. 

substituted C- - cycloalkyl, a radical of formula 

3— o 

30 O-R 5 



"7 I 

r'-CHj-C-CH^ *nd a radical of formula 

R 6 



B\ O-R 5 



35 CO"j^V <b>: 
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5 



R being hydrogen or Cj_ l2 alley lcarbonyl; 

R 6 being hydrogen or C. fi alley 1: 

_ 8 8 

R being aryi, a radical R -O or a radical R -S; 

B being a bivalent radical of formula -CH 2 - or -0~; and 

said R 8 being hydrogen; aryl: 2,3-dlhydro-lli-indenyl; benzodioxolyl ; 



(2,3-dlhydro-l,4-benzodloxiri-2-yl)methyi; <2H-l-benzopyran-2-yi)methyl; or 
phenyl substituted with C 2 _ 6 alkenyloxy, alley Icarbonylamlno or 
Chalky lpheny lcarbonyl; and 

wherein said substituted C 3 _ fi cycloalkyl Is C 3-6 cycloalkyl being 
10 substituted with up to two substituents each independently selected from 
the group consisting of aryl, aryloxy and cyano; 

said substituted C^ 6 alky! is C^ 6 allcyl being substituted with a 
member selected from the group consisting of C 3 _ 6 cycloalkyl. pyrldinyl, 
pyridinyloxy, aryl, benzlmidazolyl . Indolyl. Isoxazolyl being optionally 

15 substituted with phenyl, 3^xo-i,2.4-triazolot4i5-a]pyridin-2(3H>-yl. a 

9 

radical of formula RrY-. a radical of formula R O- and a radical of 



said fcr being aryl; 

Y being O, Si NH, -CONH-. -CHCW. -CHOR or -SOjJ 
r 9 being hydrogen, aryi allcyl. C 3 _ 6 cycloallcyl. phenyl subs- 
tituted with phenyl, or phenyl substituted with Cj_ 6 alkyloxycarbonyl; 
25 R 10 being hydrogen or C l _ 6 aikyl: and 

wherein aryl is phenyl optionally substituted with up to three 
substituents each independently selected from the group consisting of 
C 1-6 alkyl, Cj_ 6 alkyloxy, halo, trlfiuoromethyl, cyano, 
alky lcarbonyl. nitro, amino and aminocarbonyl. 
30 as used herein the term halo is generic to fluoro, chloro, bromo and 

iodo; "Cj 6 alkyl" is meant to include straight and branched saturated 
hydrocarbon radicals, having from 1 to 6 carbon atoms, such as, for 
example, methyl, ethyl, l-methylethyl, 1,1-dimethylethyl, propyl, butyl, 
pentyl. hexyl and the like; C W2 alkyl is meant to include straight 
35 and branched saturated hydrocarbon radicals, having from 1 to 12 carbon 



formula 




(c); 



20 
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atoms; "C 2 _5 alkenyl" refers to alkenyl radicals having from 2 to 6 

carbon atoms, such as. for example, 2-propenyl, 2-butenyl, 3-butenyl. 

2-pentenyl and the like; and "C 3 cycioalkyl" embraces cyclopropyl, 

cyclobutyl, cyclopentyl and cyclohexyl. 
5 Preferred compounds within the Invention are those wherein L Is 

aryl C 2 g alkenyl, alkyl being substituted with aryloxy. a 

radical of formula (a) or a radical of formula (b). 

Particularly preferred compounds within the invention are those 

wherein L is as described hereinabove for the preferred compounds and 

10 -A l =A 2 -A 3 -A 4 - is n is the Integer 1, R 2 is 

absent and a double bond exists between the nitrogen bearing R and 

3 4 

the interjacent carbon atom, and R and R are both hydrogen atoms. 

More particularly preferred compounds within the invention are those 

1 2 3 4 2 3 

wherein -A =»A -A »A n. R and R are as defined hereinabove 

15 for the particularly preferred compounds and wherein a double bond 

2 

exists between the nitrogen bearing R and the interjacent carbon 

atom, and wherein L is C alkyl substituted with aryloxy, a radical 

5 6 *I 

of formula (a) wherein R and R are both hydrogen and R is a 

8 8 

radical R -0~. wherein R is aryl, or L is a radical of formula (b). 
5 6 

20 wherein B is o, R and R are both hydrogen radicals. 

Especially preferred compounds within the invention are those 
particularly preferred compounds wherein R 1 is C. - alkyl and aryl 
is halophenyl. 

The most preferred compounds are selected from the group consisting 
25 of 4-[ (2-benzothiazolyl)methylamino]-a-[ <4-f luorophenoxy)methyl}-l- 
piperidlneethanol and the pharmaceutical ly acceptable add addition 
salts thereof. 

In order to simplify the structural representations of the 
compounds of formula (X) and of certain precursors and intermediates 




radical will hereafter be 



represented by the symbol D, 



-5- 
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The compounds of formula (I) can generally be prepared by ifc-alkyl- 
ating an intermediate of formula (III) with a reagent of formula (II). 

5 

L-W + H-D N-alkvlatlon ^ l-D (I) 

(II) (III) 

In (II) u represents an appropriate reactive leaving group such as, for 
10 example, halo, e.g., chloro, bromo or iodo, or a sulfonyloxy group, e.g. 
methylsulfonyloxy or 4-(methylphenyi)sulfonyloxy. 

The allcylation reaction is conveniently conducted in an inert organic 
solvent such as, for example, an aromatic hydrocarbon, e.g., benzene, 
methylbenzene, dimethylbenzene, and the like: a Cj_ 6 alkanol, e.g., 
15 methanol, ethanol, 1-butanol and the like; a ketone, e.g., 2-propanone. 
4-methyl-2-pentanone and the like; an ether, e.g., 1,4-dioxane, 
l.l'-oxybise thane, tetrahydrofuran and the like; N.g-diinethylfonnamide 
(DMP); N.N-dimethylacetamide (DMA); dimethyl sulfoxide (DMSO); nitro- 
benzene; 1-me thy l-2-pyrrolidinone; and the like. The addition of an 
20 appropriate base such as, for example, an alkali metal carbonate or 
hydrogen carbonate, sodium hydride or an organic base such as, for 
example, N . N-dle t hy le thanamine or N-(l-methylethyl)-2-propanamine may be 
utilized to pick up the acid Which is liberated during the course of the 
reaction. In some circumstances the addition of an iodide salt, 
25 preferably an alkali metal Iodide, is appropriate. Somewhat elevated 
temperatures may enhance the rate of the reaction. 

The compounds of formula (I) can also be prepared by the reductive 
N-alkylation reaction of (III) with an appropriate car bony 1-compound of 
formula L*=00 (IV), said L'=C=0 being a compound of formula L-H wherein 
a -CH^- radical is oxidated to a carbonyl radical. 

l'«oo + (in) "dative flralkylatlon L _ p (I) 
(IV) reaction 



30 



35 
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Sald reductive Jfalkylat ion reaction may conveniently be carried out by 
catalytically hydrogenating a stirred and heated mixture of the 
reactants in a suitable reaction-inert organic solvent according to 
art-known catalytic hydrogenating procedures. The reaction mixture may 

5 be stirred and/or heated in order to enhance the reaction rate. Suitable 
solvents are, £or example, water; alkanols, e.g. methanol, 

ethanol, 2-propanol and the like; cyclic ethers, e.g. 1,4-dioxane and 
the like; halogenated hydrocarbons, e.g. trlchloromethane and the like; 
N,|t-dimethylformamlde; dimethyl sulfoxide and the like; or a mixture of 

10 2 or more of such solvents. The term "art-known catalytic hydrogenating 
procedures" means that the reaction is carried out under hydrogen 
atmosphere and in the presence of an appropriate catalyst such as, for 
example, palladium-on-charcoal, platinum-on-charcoal and the like. In 
order to prevent the undesired further hydrogenation of certain 

15 functional groups in the reactants and the reaction products it may be 
advantageous to add an appropriate catalyst-poison to the reaction 
mixture, e.g., thiophene and the like. 

The compounds of formula (I) can also be prepared by oxldatively 
cycllzing an urea or thiourea derivative of formula (V) in the presence 

20 of an appropriate oxidant. 




(V) 



Appropriate oxidants are, for example, halogens, e.g. chlorine and 
bromine, thionyl chloride, sulfuryl chloride, thionyl bromide, sulfuryl 
bromide and the like agents. The said cycllzation reaction is most 
30 conveniently conducted in a react ion- inert solvent such as, for example, 
an halogenated hydrocarbon, e.g. tetrachlorome thane, trlchloromethane 
and the like. Elevated temperatures may be appropriate to enhance the 
reaction rate. 

The compounds of formula (I) wherein L is a radical of formula (a) 
5 

35 or (b) wherein R is hydrogen can also be prepared by reacting an 



10 



15 



25 
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appropriate oxlrane derivative of formula (VI), respectively of formula 
(VIII) with (III). The thus obtained compounds of formula (I-a-1) 
respectively of formula (l-a-3) may further be converted into the 
corresponding compounds of formula (I-a-2), respectively (1-a-O by an 
appropriate acylation reaction. 



OH 

+ (III) > R'-CHj- 



7 — ,4h-CH,-D ♦ R 5 ~V 



i 7 -CH -/A 

(VI) (l-a-1) (VII) 



5-a 

> R 7 -CH 2 -^H-CH 2 -D (I-a-2) 

(VIII) (I-a-3) 



D ♦ (VII) 



20 ^*vB>. o-R 5 "* 



(3C 0 D-O-CIU-D (I-a-4) 



R 

The reagent R 5 "** 1 represents an alkanolc acid or a reactive derivative 
thereof such as. for example, an ester, an acid hallde or anhydride and 
the like. 

The reaction of (VI) or (VIII) with (III) may conveniently be conducted 
in an appropriate solvent such as, for example, an aromatic hydrocarbon, 
e.g. benzene, methylbenzene and the like, a C l _ 6 alkanol, e.g. 
methanol and ethanol. Elevated temperatures may be appropriate to 
enhance the reaction rate. 



35 
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2 

The compounds of formula (I), wherein R is absent and a double 

2 

bond exists between the nitrogen bearing R and the previously defined 
Interjacent carbon atom, said compounds being represented by the formula 
(I-b) can also be prepared by reacting an appropriate reagent of formula 
(IX) with a benzothiazole or benzoxazole of formula (X). 




(IX) (X) 




(I-b) 



In (IX) and (X) Q 1 and Q 2 are selected so that during the alkylation 
reaction a radical of formula -NR 1 - is formed. For example, where Q l 

is an appropriate leaving group, Q 2 is a radical of formula -HHR 1 , 

1 12 
or where Q is a radical of formula -nhr , q is an appropriate 

leaving group. 

The compounds of formula (I-b) wherein Z is o and R l is hydrogen, 
said compounds being represented by the formula (I-b-1), can also be 
prepared by cyclodesulfurizing an intermediate of formula (XIV), which 
may conveniently be formed In situ by condensing an lsothlocyanate (XII) 
with an aromatic amlnoalcohol of formula (XIII) . 




(XII) 



(XIII) 
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(XIV) 



(i-b-l) 



Said cyclodesulfurization reaction may be carried out by the reaction of 
(XIV) with an appropriate alkyl halide. preferably iodomethane In an 
appropriate reaction-inert organic solvent, e.g.. a C l-6 alkanol such 
as methanol, ethanol, 2-propanol and the like. Otherwise, the 
cyclodesulfurization reaction may be carried out by the reaction of 
(XIV) with an appropriate metal oxide or salt in an appropriate solvent 
according to art-known procedures. For example, the compounds of formula 
(I) can easily be prepared by the reaction of (XIV) with an appropriate 
Hg(II) or Pb(ll) oxide or salt, such as. for example HgO, HgClg, 
Hg(OAc) 2 . PbO or Pb(OAc) 2 . In certain instances it may be 
appropriate to supplement the reaction mixture with a small amount of 
sulfur. Even so methanediimines, especially H.a"-«»thanetetraylbis- 
[cyclohexanamine] may be used as cyclodesulfurizing agents. 

The compounds of formula (I-b) wherein R l is hydrogen, said 
compounds being represented by the formula (I-b-2). may be prepared by 
cyclizing an intermediate (XVII) . which in situ may be formed by reac- 
ting an isocyanate or isothiocyanate (XV) with an aromatic amine (XVI). 




(XV) 



(XVI) 




(XVII) 



(I-b-2) 
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2 

In (XVI) and (XVII) V represents an appropriate leaving group such 

as, for example, halo. e.g. chloro and broroo; C, - alkyloxy and C, ^ 

l~o 1—6 

alkylthio. 

The compounds of formula (I) wherein L is a Cj_ 12 alkyl radical or 
5 a substituted alkyl radical, wherein said Cj_ l2 alkyl or 
alkyl contains at least two carbon atoms, said compounds being 
represented by the formula (I-c), may also be prepared by reacting an 
alkene of formula (XVIII) with an intermediate of formula (III) by 
stirring and, if desired, heating the reactants together, preferably in 
10 a suitable solvent such as, for example, an alcohol, e.g. methanol, 
ethanol, butanol and the like. 

r1I -C 2 -6 alkenediyl-H (XVIII) + (hi) ^ R^^-D (I-c) 

15 In (XVIII) R 11 represents alkyl, C 3 _ fi cycloalkyl, pyridinyl, 
pyridinyloxy, aryl, benzlmidazolyl. indolyl. isoxazolyl being 
substituted with phenyl, 3-oxora.2,4-triazolo[4,5-a]pyridln^2(3H)-Yl# a 
radical of formula ArY, a radical of formula R 9 0 and a radical of 
formula (g); and in (I-c) r is an integer of from 2 to 6 included. 

20 Additionally, the compounds of formula (I), wherein L is a radical 

of formula Ar-CO-NH-CH^-CH^- » said compounds being represented by 
the formula (I-d), can also be prepared by reacting an aziridine of 
formula (XIX) with (III), preferably in the presence of a suitable 
solvent such as, for example, an aromatic hydrocarbon, e.g. benzene, 

25 methyl benzene and the like. 

Ar-!Uf] + (III) Ar 

(XIX) 



30 the compounds of formula (I) can also be converted Into each other 

following art-known procedures. The compounds of formula (I) wherein 
R 1 is hydrogen may be converted into compounds of formula (I) wherein 
R l is other than hydrogen by reacting the former compounds with an 
appropriate tt-alkylating reagent. 

35 The compounds of formula (I) wherein L is a C, alkyl radical 



- u . 0184257 

substituted with hydroxy may further be Q-alkylated with an appropriate 
reagent following art-known ^-alkylating procedures. 

in all of the foregoing and in the following preparations, the 
reaction products may be Isolated from the reaction mixture and, if 
5 necessary , further purified according to methodologies generally known 
in the art. 

The compounds of formula (I) have basic properties and. 

consequently, they may be converted to their therapeutically active 

non-toxic acid addition salt forms by treatment with appropriate acids. 
10 such as. for example. Inorganic acids, such as hydrohallc acid* e.g. 

hydrochloric, hydrobromlc and the like, and sulfuric add. nitric acid. 

phosphoric acid and the like; or organic acids, such as. for example, 

acetic, propanoic, hydroxy ace tic, 2-hydroxy-propanoic. 2-oxopropanoic . 

ethanedioic, propanedloic, butanedioic. (Z)-2-butenedioic, 
15 (B)-2-butenedioic. 2-hydroxybutanedlolc, 2,3-dlhydroxybutanedloic. 

2-hydroxy-1.2.3-propanetrlcarboxylic. methanesulfonlc, ethanesulfonic. 

benzenesulfonic, 4-methylbenzenesulfonic. cyclohexanesulfamlc. benzoic. 

2-hydroxybenzoic, 3-phenyl-2-propenoic. a-hydroxybenzeneacetic. 

4-amino- 2-hydroxybenzoic and the like acids. Conversely the salt form 
20 can be converted by treatment with alkali into the free base form. 

A number of intermediates and starting materials in the foregoing 
preparations are known compounds which may be prepared according to 
art -known methodologies of preparing said or similar compounds. A number 
25 of such preparation methods will be described hereinafter in more detail. 

The intermediates of formula (IX) wherein L is alkyl being 

substituted with pyrldlnyloxy. aryloxy, arylthlo, arylamino or a radical 

9-a 9-a 9 

r o~. said R having the previously defined meaning of S . 

9-a 

provided that R is other than hydrogen, can be prepared by 

30 alkylating an appropriate alcohol, thioalcohol or amine with a reagent 

W-C. . alkyl-V, or alternatively with a reagent V-Alk-OH, and 
1— o 

subsequently converting the thus formed alcohol with a reagent capable 
of converting an alcohol function into a reactive leaving group, e.g. 
thionyl chloride, methylsulfonyl chloride and the like. 
35 The Intermediates of formula (III) can generally be prepared by 



10 



15 



20 



25 



0184257 

-12- 

oxidattvely cycllzing an urea or thiourea derivative of formula (XX), 

wherein P is an appropriate leaving group such as, for example, c. 

l-o 

alky loxycar bony 1, phenylmethoxycarbonyl, phenylmethyl and the like, 
following the same procedures described hereinabove for the preparation 
of (I) starting from (V) and, subsequently eliminating the protective 
group P in the thus obtained Intermediate (XXI) 

R R R R (XXI) 
(XX) 

The elimination of the protective group p in (XXI) may generally be 
carried out following art-known procedures such as, for example, by 
hydrolysis in alkaline or acidic aqueous medium. 

2 

the intermediates of formula (III) wherein R is absent and a 

2 

double bond exists between the nitrogen bearing said R and the 
previously defined Interjacent carbon atom, and wherein z is O, said 
intermediates being represented by the formula (Ill-a) may alternatively 
be prepared by cyclodesulfurizlng a thiourea of formula (XXIII), which 
may in situ be formed by condensing an lsothlocyanate of formula (XXII) 
with an aromatic alcohol (XIII) following the procedures described 
hereinabove for the preparation of (I-b-1) starting from (XII) and 
(XIII), and subsequently eliminating the protective group P In the thus 
obtained Intermediate (XXIV) as described hereinabove. 



h> — 



l 



-N«C=S 

30 R* R 

(XXII) (XIII) 



35 
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(mil) (xxiv) 



(Ill-a) 

the Intermediates of formula (in) wherein R 2 Is absent and a 
double bond exists between the nitrogen bearing said R 2 and the 
previously defined interjacent carbon atom, said intermediates being 
represented by the formula (in-b) can also be prepared by cyclizing an 
intermediate (XXVI) which in situ may be formed by reacting an 
isocyanate or isothiocyanate (XXV) with <xva). and subsequently 
eliminating the protective group p as described hereinabove. 

(XXV) (xvi) 



<XXVI> (XXVII) 
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5 



> H-l 




(ni-b) 



10 



The previously described intermediates can also be converted into 
each other following art-known functional grouptransEornation 
procedures. 

For example, the intermediates of formula (V) wherein R 1 is hydrogen 
15 and the intermediates of formula (V) wherein R 2 is hydrogen, said 

intermediates being represented by the formula (V-a), respectively (V-b) 
can be prepared by reacting an lsocyanate or lsothiocyanate (XXVTII) 
with an aromatic amine (XXIX), respectively by reacting an amine (XXX) 
with an aromatic lsocyanate or lsothiocyanate (XXXZ). 



20 



25 




(XXVIII) 



(XXIX) 



30 
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3 



5 



(XXX) 



(XXXI) 



10 




(v-b) 



The Intermediates of formula (VI) and of formula (VII) may be 
15 prepared by epoxidlzing an alkene reagent of formula (XXXII) 

respectively of formula (XXXIII) with an appropriate epoxldizing 
reagent, e.g. with an aromatic peroxoacid, in a suitable solvent. 



25 (XXXIII) 

The intermediates of formula (XIX) may be prepared following the 
procedures described hereinabove for the preparation of (V-a) and (v-b). 

During one of the reactions the intermediates Wherein R l is 
hydrogen may be converted Into the corresponding intermediates Wherein 
30 R l is other than hydrogen following art-known ^-alkylating procedures. 

Prom formula (I) it is evident that the compounds of this invention 
may have several asymmetric carbon atoms in their structure. Bach of 
these chiral centers may be present in a R- and a S-conf iguratlon, this 
35 r- and S-notatlon being In correspondence with the rules described by 



R -CHj-CR -CH^ 
(XXXII) 



(VI) 



20 




(VII) 
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R.S. Cahn, C. Ingold and V. Prelog In Angew. chem. , Int. Ed. Engl., 5, 
385. 511 (1966). 

Pure stereochemical ly isomeric forms of the compounds of formula (I) 
may be obtained by the application of art-known procedures. 

5 Diastereo isomers may be separated by physical separation methods such as 
selective crystallization and chromatographic techniques, e.g., counter 
current distribution, and enantiomers may be separated from each other 
by the selective crystallization of their dlastereomeric salts with 
optically active acids. 

10 Pure stereochemical ly isomeric forms may also be derived from the 

corresponding pure stereochemical^ isomeric forms of the appropriate 
starting materials, provided that the reaction occurs stereospecifically. 

It is evident that the cis and trans diastereomeric racemates may be 
further resolved into their optical isomers, cis<+), cis(-), trans<+) 

15 and trans (-) by the application of methodologies known to those skilled 
in the art. 

Stereochemical ly isomeric forms of the compounds of formula (I) are 
naturally Intended to be embraced within the scope of the invention. 

20 the compounds of formula (I), their pharmaceutical ly acceptable 

acid-addition salts and stereochemical ly isomeric forms possess useful 
pharmacological properties. For example, they show useful anti-hypoxic 
and anti-anoxic properties, which activity is clearly evidenced by the 
experimental data obtained in e.g. the "KCN Test in Rats N . 

25 in view of their anti-anoxic or anti-hypoxic activity, the compounds 

of formula (X), their acid addition salts and/or their possible 
stereoisomers are very useful in the treatment of warm-blooded animals 
suffering from anoxia or hypoxia, for example, in such situations where 
the oxygen supply is reduced or blocked, such as shock, cardiac arrest, 

30 severe blood losses and the like situations. 

In view of their anti-anoxic and anti-hypoxic activity the subject 
compounds may be formulated Into various pharmaceutical forms for 
administration purposes. To prepare the pharmaceutical compositions of 
this invention, an effective amount of the particular compound, in base 

35 or acid-addition salt form, as the active ingredient is combined in 
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intimate admixture with a pharmaceutical ly acceptable carrier, which 
carrier may take a wide variety of forms depending on the form of 
preparation desired for administration. These pharmaceutical 
compositions are desirably in unitary dosage form suitable* preferably* 

5 for administration orally, rectal ly or by parenteral injection. Por 
example, in preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils, alcohols and the like in the case of oral liquid 
preparations such as suspensions, syrups, elixirs and solutions: or 

10 solid carriers such as starches, sugars, kaolin, lubricants, binders, 
disintegrating agents and the like in the case of powders, pills, 
capsules and tablets. Because of their ease in administration, tablets 
and capsules represent the most advantageous oral dosage unit form, in 
which case solid pharmaceutical carriers are obviously employed. For 

15 parenteral compositions, the carrier will usually comprise sterile 

water, at least in large part, though other ingredients, for example, to 
aid solubility, may be included. Injectable solutions, for example, may 
be prepared in which the carrier comprises saline solution, glucose 
solution or a mixture of saline and glucose solution. Injectable 

20 suspensions may also be prepared in which case appropriate liquid 
carriers, suspending agents and the like may be employed. 

Acid addition salts of (I) due to their increased water solubility 
over the corresponding base form, are obviously more suitable in the 
preparation of aqueous compositions. 

25 

It is especially advantageous to formulate the aforementioned 
pharmaceutical compositions in dosage unit form for ease of 
administration and uniformity of dosage. Dosage unit form as used in the 
specification and claims herein refers to physically discrete units 
30 suitable as unitary dosages, each unit containing a predetermined 
quantity of active ingredient calculated to produce the desired 
therapeutic effect in association with the required pharmaceutical 
carrier, examples of such dosage unit forms are tablets (Including 
scored or coated tablets), capsules, pills, powder packets, wafers. 

35 
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injectable solutions or suspensions, teaspoonfuls, tablespoonfuis and 
the like, and segregated multiples thereof. 

the present invention is also related with a method of treating 
hypoxia or anoxia in warm-blooded animals suffering from said hypoxia or 
anoxia by administering an effective ant i- anoxic or hypoxic amount of a 
compound of formula (I) or a pharmaceutical ly acceptable acid addition 
salt thereof. 

Although the amounts to be administered to subjects may vary within 
rather large limits, daily doses varying of from 0.1 mg/kg body weight 
to 40 mg/kg body might are preferred. 

The following examples are intended to illustrate and not to limit 
the scope of the present invention. Unless otherwise stated all parts 
therein are by weight. 
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EXPERIHEWnu. f *vr 018421 
A. PreoaraMfvn pf intermediates 
Example 1 

A mixture of 100 parts of ethyl 4-oxo-l-piperidinecarboxylate. 42 
5 parts of 2-propanamine . 2 parts of a solution of thiophene in 
methanol 4% and 400 parts of methanol was hydrogenated at normal 
pressure and at room temperature with 5 parts of palladium-on- 
charcoal catalyst 10%. After the calculated amount of hydrogen was 
taken up. the catalyst was filtered off and the filtrate was 
10 evaporated, yielding lie parts (94%) of ethyl 4-[(l-methylethyl)- 
aaino]-l-piperidinecarboxylate (l). 

In a similar manner there were also prepared: 
ethyl 3-(methylamino)-8-a2abicyclo[3.2.1)octane-8-carboxylate (2); 
ethyl 3-(methylamino)-l-piperidinecarboxylate (3)j 

15 cis-ethyl 3-(phenyimethoxy)-4-[(phenylmethyl)amino]-l-piperidine- 
carboxylate (4): 

ethyl 4-(butylamino)-l-piperidinecarboxylate (5); 

cis-ethyl 3-methoxy-4-(methylamino)-l-piperidinecarboxylate mono- 

hydrochloride: mp. 169. 1*C (6); 

20 cis-ethyl 4-(methylamino)-3-(phenylmethoxy)-l-piperidinecarboxylate 
monohydrochloride; mp. 181. 5*C (7): 

ethyl (cis-»trans)-3-methyl-4-(methylamlno)-l-plperidinecarboxylate 
(8); and 

ethyl 3-(Bethylamino)-l-pyrrolidinecarboxylate (9>. 

25 Bramplo y 

A mixture of 150 parts of sis-ethyl 4-(methylamino)-3-(phenyl- 
methoxy)-i-piperidinecarboxylate and 560 parts of methanol was 
hydrogenated at normal pressure and at 50*c with 10 parts of 
palladium-on-charcoal catalyst 10%. After the calculated amount of 
30 hydrogen was taken up. the catalyst was filtered off and the filtrate 
was evaporated, yielding 101 parts (95%) of ethyl cis-3-hydroxy-4- 
(methylamino)-l-piperldinecarboxylate (10). 
In a similar manner there was also prepared: 

cis-ethyl 4-amino-3-hydroxy-l-piperidinecarboxylate: bp. 175-185*c at 
35 0.4 mm pressure (11). 
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Example 3 

A mixture of 8.6 parts of sodium hydroxide and 120 parts of water 
was stirred at a temperature below 10°C and there were added 
successively 17 parts of carbon disulfide and 35 parts of ethyl 

5 3-amino-l-pyrrolidinecarboxylate. Stirring was continued for 3 
hours. Then there were added dropwise 23.5 parts of ethyl car bono- 
chioridate. Upon completion, stirring was continued for 2 hours at 
60*C. The reaction mixture was extracted with methylbenzene. The 
extract was dried, filtered and evaporated, yielding 55 parts (100%) 

10 of ethyl 3-isothiocyanato-l-pyrroiidinecarboxylate (12). 
In a similar manner there was also prepared: 
ethyl 4-isothiocyanato-l-piperidlnecarboxylate (13). 
Example 4 

* mixture of 107 parts of ethyl 4-isot hiocy ana t o- 1 -p ipe r id ine- 
15 carboxylate, 53.5 parts of H-methy Ibenzenamine , 1 part of 

dimethyl-4-pyridinamine and 450 parts of methylbenzene was stirred 

and refluxed overnight. After cooling, the reaction mixture was 

evaporated. The residue was crystallized from 2.2* -oxybispropane . 

The product was filtered off and dried, yielding 68 parts (42%) of 
20 ethyl 4-[[(methylphenylamino)thioxomethyl]amino]-l-plperidlne- 

carboxylate; mp. 95.2 # C (14). 

In a similar manner there were also prepared: 

ethyl 4-[ (phenylamino) thloxomethylamino]-l-piperldinecarboxylate 

(15); and 

25 ethyl 4-[[(2-hydroxyphenyl)aminothloxomethyl]amino]*l*plperidine- 
carboxylate; mp. 130°C (16). 
Example 5 

To a stirred solution of 91 parts of ethyl 4- (me thy 1 amino )- 
1-plperidinecarboxylate in 420 parts of 2, 2' -oxybispropane were 
30 added dropwise 75 parts of 1-f luoro-3-isothiocyanatobenzene . Upon 
completion, stirring was continued for 1 hour. The precipitated 
product was filtered off and dried, yielding 150 parts(90%) of ethyl 
4-[ [ (3-f luorophenyl)amlnothioxomethyl]methylamino]-l--piperidine- 
carboxylate; mp. 175. 2 # C (17). 
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In a similar manner there were also prepared: 

ethyl 3-[methyl[ (phenylamlno) thioxomethyl]amlno]-8-a2abicyclo- 
[3.2.1]octane-8-carboxylate; mp. 143.9 # C (35) ; 
ethyl 3- [me thy 1[ (phenylamlno) thioxooethyl]amino]-i-piperldlne- 
carboxyiate (36); and 

ethyl 3-[methyl[(phenylamlno)thloxooethyl]amlno]-"l-pyrrolldlne- 
carboxylate: mp. 145. 4 # C (37). 
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Bxample 6 

A mixture of 55 parts of ethyl 3-isothlocyanato-l-pyrrolidlne- 
carboxylate, 23.6 parts of 2-aminophenol and 320 parts of aceto- 
nitrlle was stirred and refluxed for 4 hours. Then there were added 

5 93 parts of mercury(II) oxide and 0.5 parts of sulfur while stirring 
vigorously. The reaction mixture was stirred and refluxed overnight. 
After cooling, the mixture was filtered over diatotnaceous earth and 
the filtrate was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane 

10 and methanol (99:1 by volume) as eluent.The pure fractions were 
collected and the eluent was evaporated, yielding 38 parts (64%) of 
ethyl 3-[(2-benzoxazolyl)amlno]-l-pyrrolldinecarboxylate as a 
residue (38), 

In a similar manner there were also prepared: 

15 ethyl 4-(2-benzoxazolylamino)-l-piperidlnecarboxylate monohydro- 
bromide (39). 

ethyl 4-[ ( oxazo lo[ 4. 5-b]pyridin-2-yl) amino] -1-piperidinecar boxy late 
monohydrobromide; mp. 203. 0*c (40). 

In a similar manner there is also prepared: 
20 ethyl 4-[ (oxazolo[4 , 5-d]pyridin-2-yl)amino]-l-piperldinecarboxylate 
(41). 

Example 7 

To a stirred mixture of 196 parts of ethyl 4-[ethyl[(phenyl- 
amino) thioxooethyl]amino]-l-piperidinecarboxy late and 1600 parts of 

25 tetrachloromethane were added dropwise 89 parts of bromine at room 
temperature. Upon completion r stirring was continued first for 30 
minutes at room temperature and further for 4 hours at reflux. The 
reaction mixture was cooled and the tetrachloromethane was decanted, 
yielding 194 parts (100%) of ethyl 4-[(2-benzothiazolyl)ethyl- 

30 amlno]-l-piperidlnecarboxylate as an oily residue (42). 
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in a similar manner there were also prepared: 
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In a similar manner there were also prepared: 
ethyl 3-[(2-benzothlazolyl)methylamlno]-B*azableyclo[3.2. l]octane- 
8-carboxylate (59); 

ethyl 3-[(2-ben2othlazolyl)methylamlno]-i-plperldlnecarboxylate (60); 
ethyl 3-[(2-ben2othlazolyl)methylamlno]-l-pyrrolidlnecarboxylate 
monohydrobromlde (61); and 

ethyl 4-[(3-methyl-2(3|i)-benzothlazolyliden)amino-t-piperidine- 
carboxylate (62). 



35 



24 0184257 

gy»mp1» A 

To a stirred mixture of 103.1 parts of ethyl 4-[[[(3-chloro~ 
phenyl)amino]thioxanethyl]methylamino]-l^^ and 
960 parts of tetrachloromethane were added dropwise 45.4 parts of 

5 bromine at about 20*C. Upon completion, stirring was continued first 
for 45 minutes at room temperature and further for 35 hours at 
reflux. The reaction mixture was cooled and the tetrachloromethane 
was decanted, yielding 126 parts (100%) of ethyl 4-[(7-chloro-2- 
benzothlazolyl )n»ethylamino]-l-plperldlnecarboxy late monohydrobrcmide 

10 as a residue (63): 
Example 9 

To a stirred mixture of 124 parts of ethyl 4-[[[(4-methoxy- 
pheny 1) amino] thioxomethy 1 ]methylaaino]-l-piper idinecarboxylate and 
1500 parts of tetrachloromethane were added dropwise slowly 112.6 

15 parts of bromine at room temperature. Upon completion, stirring was 
continued first for 30 minutes at room temperature and then for 3 
hours at reflux temperature. After cooling, tetrachloromethane was 
decanted, yielding 110 parts (73%) of ethyl 4-[ (5~brocna-6-methoxy-2- 
benzothiazo ly l)me thy lamino]-l-piperldinecar boxy late as a residue 

20 (64). 

Example 10 

A mixture of 51 parts of ethyl 4-isothiocyanato-l-piperidine- 
carboxylate, 30 parts of 2-chloro-3-pyridinamine and 240 parts of 
ethanol was stirred and refluxed for 24 hours. The reaction mixture 

25 was cooled to room temperature. Upon the addition of 70 parts of 
2.2 , -oxybispropane, the product was allowed to crystallize. It was 
filtered off and dried, yielding 40 parts (50%) of ethyl 4-(thlazo- 
lo[5 ,4-b]pyrldin-2-ylamlno)-i-piperidlnecarboxylate monohydro- 
chloride (65). 

30 Example 11 

A mixture of 8.5 parts of ethyl 4-amino-l-piperidinecarboxylate 
and 2.6 parts of 2-(methylsulfonyl)thiazolo[4,5-c]pyrldlne was 
molten together for 1 hour at 120*C. After cooling, the mixture was 
taken up In t rich lor ome thane. The whole was washed with water and 
35 sodium hydroxide, dried, filtered and evaporated. The residue was 
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purified by column chromatography over silica gel using a mixture of 
trlchloromethane and methanol (99:1 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue 
was stirred in warm 2.2'-oxybispropane. The product was filtered off 
5 and dried, yielding 2.8 parts (76%) of ethyl 4-[(thlazoio[4,5-c]- 
pyridin-2-yl)amino]-l-piperidinecarboxyiate; top. 213°C (66). 
Example 12 

A mixture of 20 parts of ethyl 4-[(2-benzothlazolyl)methyl- 
amino]-l-piperldinecarboxylate monohydrobromlde and 300 parts of 
10 hydrobromic acid solution 48% in water was stirred and ref luxed for 
2 hours. The reaction mixture was evaporated and the residue was 
rystalllzed from methanol, yielding 17 parts (85%) of H-methyl-Jir 
(4-piperidinyl)-2-benzothiazolamlne dihydrobrooide; mp. + 260*C (67). 
A solution of 427 parts of N-methyl-H-(4-piperidinyl)-2-benzo- 
15 thlazolamine dihydrobromide monohydrate In 1500 parts of water was 
treated with a sodium hydroxide solution 50%. The product was 
extracted twice with trlchloromethane. The combined organic layers 
were washed with water, dried, filtered and evaporated. The residue 
was crystallized from 490 parts of 2,2'-oxybispropane. The product 
20 was filtered off and dried, yielding 248 parts (100%) of g-methyl- 
g-(4-plperidlnyl)-2-benzothiazolamlne; mp. 86.9°C (68). 
In a similar manner there were also prepared: 
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* : (Z)-2-butenedioate (1:1) 
*• : (Z)-2-butenedioate (2:3) 

in a similar manner there were also prepared: 
30 »-( l-methylthlazolo[5. 4-b]pyrldln-2( lH)-ylidene)-4-plperldinanine 
(92); 

N- ( 2-benzothlazoly 1 )-g-iiiethy l-8-azablcydo[3 . 2. 1 ]octan-3-aalne 

(B)-2-butenedloate(l:l); np. 236. I'C (93); 

N-methy 1-N- ( 3-piper idlny 1 )-2-benzothlazolaaine (94) : 

35 
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M-^thyl-H-(3-pyrrolldinyl)-2-benzothlazolamine ethanedloate( 1 
rap. 157. 0*C (95); 

N-(3-methyl-2(3H)-ben20thia20lylidene)-4-plperidinamine; rap. 198. 5°C 
(96); 

5 H-methyl-»-(3-pyrrolidinyl)-2-ben2oxa2olamlne (97); 

E-(4-piperidlnyl)thiazolo[4.5-c]pyrldln-2-amlne (98): and 
N-(4-piperidlnyl)oxazolo[4,5-b]pyrldln-2-amine (99) . 
In a similar manner there is also prepared: 

N-(4-piperidinyi)oxazoio[4t5-d]pyridin-2-amine (100) . 
10 Example 13 

A mixture of 100 parts of ethyl (cls+trans)- 4-r (2-ben2othiazolvl)-» 
methylamino]-3-methyi-l-piperidinecarboxylate aonohydrobromide and 
600 parts of a hydrobromic acid solution 48% in water was stirred 
and refluxed for 3 hours. After cooling, the reaction mixture was 

15 evaporated. The residue was crystallized from 2-propanol : two 
fractions were obtained. The first fraction was taken up in water. 
The solution was treated with sodium hydroxide. The product was 
extracted with trichloromethane. The organic layer was washed with 
water , dried, filtered and evaporated, yielding 30 parts (48%) of 

20 (cls+ trans )- N-raethvl-U- ( 3-me thy 1-4-piper idlny 1 ) -2-benzothiazolamlne 
(101) as an oily residue. The second fraction was taken up in water. 
The solution was treated with sodium hydroxide. The product was 
extracted with trichloromethane. The organic layer was washed with 
water, dried, filtered and evaporated. The residue was converted 

25 into the hydrobromide salt in methanol. The salt was filtered off 
and dried, yielding 16.6 parts (16%) of cls-N-me thy 1-q- ( 3-me thy 1- 
4-piper idlny 1) -2-benzothiazolamlne dlhydrobromide; mp. 266. 7*c (102). 
Example 14 

To a stirred mixture of 38 parts of ethyl 3-[(2-benzoxazolyl)- 
30 amino]-l-pyrrolidlnecarboxylate, 150 parts of dimethyl sulfoxide and 
135 parts of benzene were added portionwise 7.25 parts of a sodium 
hydride dispersion 50% at a temperature below 10°C. After stirring 
for a while, 21.6 parts of iodome thane were added dropwise at the 
same temperature. Upon completion, stirring was continued overnight 
35 at 50°C. 1000 Parts of water were added and the product was 
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extracted with methylbenzene. The extract was washed with water, 
dried* filtered and evaporated. The residue was converted into the 
hydrochloride salt in 2-propanol. The salt was filtered off and 
dried, yielding 40 parts (80%) of ethyl 3-[(2-benzoxazolyi)methyl- 
5 amino]-l-pyrrolldinecarboxylate dihydrochlorlde (103). 
in a similar manner there were also prepared: 
ethyl 4-[ (2-benzoxazolyl)me thy lamino]-l-piperldinecarboxy late 
monohydrobrcmlde; mp. 152. 6*C (104); 

ethyl 4-( l-aethyithiazoro[5,4-b]pyridiii-2( lH)-ylidenamino)-l- 
10 piperidlnecarboxylate (105); and 

ethyl 4-[methyl(thiazolo[5 9 4-b)pyridin-2-yl)amino}-l-piperidlne- 
carboxylate (106). 
example 15 

To a stirred mixture of 32.1 parts of 3-fluorophenol, 122 parts 
15 of 1,6-dibrooohexane and 200 parts of water was dropwise added a 
solution of 20 parts of sodium hydroxide in 100 parts of water at 
reflux temperature. Upon completion, stirring was continued for 24 
hours at reflux. After cooling, the product was extracted three 
times with trichlorome thane. The combined extracts were dried, 
20 filtered and evaporated. The residue was distilled, yielding 40 

parts (50%) of l-[(6-bromohexyl)oxy]-3-fluorobenzene; bp. 45-90°C at 
0.05 mm pressure (107). 

In a similar manner there were also prepared: 
Ar-Y^CH^-V 

25 

No. Ar Y n V physical data 



CI mp. 6l.5-63*C 

CI bp. 130-147°C (0.2 tat Hg) 

CI bp. 157 # C (0.4 tun Hg) 

Br bp. 110-H2 # C (0.6 mm Hg) 

Br bp. 128-134*C (0.2 nm Hg) 

Br bp. 150~154*C(0.4 mm Hg) 

Br bp. 165-170*C (0.6 m Hg) 

Br bp. 135-137 # C (0.7 mi Hg) 



30 



35 



108 4-CgHg-C^ O 3 

109 2-CH CO,4P-C H O 3 

3 6 3 

110 4-CH 3 OCO-C 6 H 4 O 4 

111 2F-C 6 H 4 O 5 

112 4- c 2 H 5~ C 6 H 4 ° 5 



113 O 5 
3 6 4 

114 1-naphthalenyl 0 5 

115 3-C1-C.H, O 5 
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bp. 120°C (0.5 nm Hg) 
mp. 108°C 

bp. 78-80 # C (0.2 nm Hg) 
bp. 118-123 (0.3 m Hg) 

bp. 120*C (0.1-0.30 mm Hg) 

bp. 165-17Q # C (0.02 on Hg) 



And following the same procedures and using the appropriate 
starting materials there were also prepared: 
[ (6-bromo-2-naphthalenyloxy)methyl]oxirane ( 125) ; 
15 (4-methylphenyl)[4-(oxlranylmethoxy)phenyl]methanone (126); 

[(2.6-dlmethylphenoxy)methyl]oxlrane; bp. 85-90'C at 0.2 mm pressure 
(127); and 

t(2-brooo-4-£luor<^henoxy)methyl]oxlrane; bp. 105°C at 66.5 Pa (128). 
Example 16 

20 To a stirred and cooled (temp.<0°C) solution of 63 parts of 

2-phenylcyclopropanemethanol In 378 parts of l r r-oxyblse thane were 
added dropwlse 63 parts of phosphor trlbromlde. The mixture was 
allowed to reach room temperature while stirring and the whole was 
further stirred for 30 minutes at room temperature. The reaction 

25 mixture was poured onto 90 parts of Ice water and the layers were 
separated. The organic layer was washed successively twice with 
water and once with a sodium hydrogen carbonate solution, dried, 
filtered and evaporated. The residue was distilled, yielding 
67 parts (74.5%) of (l-bromor-3-butenyl) benzene; bp. 85-94*C at 0.4 

30 mm pressure (129). 
Example 17 

A ballon was charged with 32 parts of l-[(3-chloropropyl)- 
thio]-4-fluorobenzene, 50 parts of hydrogen peroxide and 112.5 parts 
of glacial acetic acid: exothermic reaction, the temperature rose to 
35 about 60°C. The whole was stirred and refluxed for one hour and 
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further cooled while stirring for 3 hours. The cooled reaction 
mixture was then decomposed with 500 parts of water. The aqueous 
layer was separated and extracted once with l.l'-oxybise thane. The 
combined organic layers were washed with water, dried over sodium 
5 sulfate and evaporated. The residue was recrystallized from 2,2'- 
oxybispropane. yielding, after cooling to -20*C. 18 parts of 

1- [ (3-chloropropyl)suifonyl]-4-f luorobenzene { 130) . 
Example 18 

To a stirred and ref luxing mixture of 56 parts of lithium 
10 aluminum hydride in 1000 parts of tetrahydrofuran was added dropwise 
a solution of 359 parts of 2- ( 2. 5-dime thy Iphenoxy propanoic add in 
1000 parts of tetrahydrofuran. Upon completion, stirring was 
continued at reflux temperature for 1.50 hours. The reaction mixture 
was cooled and decomposed by the successive additions of 55 parts of 
15 water, 45 parts of a 15% sodium hydroxide solution and 190 parts of 
water and the whole was stirred for 30 minutes. The inorganic 
material was filtered off after acidification with hydrochloric acid 
solution. The filtrate was dried, filtered and evaporated. The 
residue was distilled, yielding 13 parts of 2-(2.5-dlmethylphenoxy)- 
20 1-propanol: bp. 150 *C at 11 am pressure (131). 
Example 19 

To a stirred and cooled mixture of 33.25 parts of 2- (phenyl- 
methoxy) -1-propanol in 20 parts of pyridine was added dropwise a 
solution of 25.2 parts of methanesulfonyl chloride in 8 parts of 

25 pyridine at a temperature between 0* and 5*C. Upon completion. 

stirring was continued for 2 hours at room temperature. The reaction 
mixture was poured onto a mixture of crushed ice and ice water and 
the product was extracted three times with trichlorome thane. The 
combined extracts were dried, filtered and evaporated. The oily 

30 residue was distilled, yielding 41 parts of 2- ( pheny lme t hoxy ) - 1 -pro- 
panol. methanesulfonate ester; bp. 151-152°c at 0.03 mx pressure 
(132). 

In a similar manner there were also prepared: 

2- (3-methylphenoxy)-l-propanoi. methanesulfonate ester; bp. 120°C at 
35 0.0002 mm Hg pressure (133); 
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2-(2,6-dimethylphenoxy)-l-propanol, methanesulfonate ester: bp. 

110°c at 0.0002 ma. pressure (134); 

2-(3,5-dijnethylphenoxy)-l-propanol. methanesulfonate ester; bp. 
11S°C at 0.0004 ran. pressure (135); 
5 2-(2,6-dichlorophenoxy)-l-propanol, methanesulfonate ester; bp. 
120°C at 0.002 ran. pressure (136); 

3 , 4-dihydro-2g-l-benzopyran-2-iaethanol 4-methylbenzenesulf onate 
ester; mp. 59.4*C (137). 
Example 20 

10 A mixture of 6.72 parts of 4-f luorophenol, 8.4 parts of potassium 
carbonate and 200 parts of 4-methyl-2-pentanone was distilled 
azeotropically to dry. 17.1 Parts of 4- (pheny lme thoxy ) eye lohexy 1 
methanesulfonate were added and the whole was stirred and ref luxed 
over week-end using a water separator. After cooling, water was 

15 added and the layers were separated, the organic layer was washed 
with a sodium hydroxide solution and with water, dried, filtered and 
evaporated, yielding 17.7 parts (98.3%) of 1-f luoro-4-[[4-(phenyl- 
me thoxy ) eye lohexy 1 ] oxy ] benzene as a residue (138). 

A mixture of 17.1 parts of 1-f luoro-4-[[4~ (pheny lmethoxy)cyclo- 

20 hexyl]oxy]benzene and 160 parts of methanol was hydrogenated at 
normal pressure and at room temperature with 2 parts of palladlun- 
on-charcoal catalyst 10%. After the calculated amount of hydrogen 
was taken up, the catalyst was filtered off over Hyf lo and the 
filtrate was evaporated, yielding 8.9 parts (74.3%) of 4-(4-fluoro- 

25 phenoxy)cyclohexanol as a residue (139). 

To a stirred and cooled mixture of 8.9 parts of 4-(4-fluoro~ 
phenoxy)cyclohexanol and 160 parts of 2-propanone were added drop- 
wise 13 parts of a solution of 26.7 parts of chromium trloxide in 
42.3 parts of concentrate sulfuric add diluted with water till a 

30 volume of 100 parts at a temperature below 5*C. Upon completion, 
stirring was continued for 3 hours at room temperature. After the 
addition of a few parts of methanol, the reaction mixture was poured 
onto water. The product was extracted with dichlorooethane. The 
extract was dried, filtered and evaporated, yielding 8.4 parts 

35 (96.1%) of 4-(4-fluorophenoxy)cyclohexanone as a residue (140). 
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gxagRlfi 21 

To a stirred and cooled (Ice water bath) mixture of 12 parts of 
2-ethenyi-3.4-dihydro-2H-l-benzopyran, 45 parts of sodium hydrogen 
carbonate and 2860 parts of dich lor ome thane were added quickly 102.4 

5 parts of 3-chlorobenzenecarboperoxoic acid at about 10*C. The 
mixture was allowed to reach room temperature and stirring was 
continued for 4 days. The reaction mixture was filtered and the 
filtrate was washed successively with water, a saturate sodium 
sulfite solution, a 5% sodium hydroxide solution and again with 

10 water. The organic phase was dried, filtered and evaporated. The 
oily residue was purified by column chromatography over silica gel 
using a mixture of trichloromethane and petroleumether (50:50 by 
volume) as eluent. 

The first fraction (unreacted starting material) was collected and 

15 the eluent was evaporated. The residue was taken up In 1300 parts of 
dichlorooe thane and 30 parts of 3-chlorobenzenecarboperoxoic acid 
were added at about 10 # C. After stirring for 8 hours at room tem- 
perature another 30 parts of 3-chlorobenzenecarboperoxoic acid were 
added and stirring was continued for 12 hours. The mixture was 

20 filtered and the filtrate was washed successively with water, a 

saturate sodium sulfite solution, a 5% sodium hydroxide solution and 
again with water. The organic phase was dried, filtered and 
evaporated. The oily residue was purified by column chromatography 
over silica gel using a mixture of trichloromethane and petroleum- 

25 ether (50:50 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated, yielding 14 parts of crude product. 
The second fraction (A+B) was collected and the eluent was eva- 
porated, yielding 28.0 parts of crude product. 
The combined crude fractions (resp. 14 and 28.0 parts) were 

30 separated by HPLC over silica gel using methylbenzene as eluent. The 
first fraction (A-isomer) was collected, yielding 12.5 parts of 
(A) -3 . 4-dihydro-2-oxiranyl-2H-l-benzopyran as a residue (141). 
The second fraction (B-lsomer) was collected and the eluent was 
evaporated, yielding 14 parts of (B)-3,4-dihydro-2-oxlranyl-2H-i- 

35 benzopyran as a residue (142). 
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Example 22 

From a stirred mixture of 82 parts of a sodium methoxide solution 
30% and 315 parts of M,N-dimethylformamide was distilled off 160 
parts of the solvent (the temperature rose to 130°C). After cooling 

5 to room temperature, there were added first 98 parts of t rime thy 1- 
sulfoxonium iodide and then 300 parts of dimethyl sulfoxide, the 
whole was stirred first for 30 minutes at room temperature and then 
for 1 hour at 50°C. The mixture was cooled to room temperature and 
59 parts of 1- ( 4- f luor ophenoxy ) -2-propanone were added dropwise, 

10 during a period of 30 minutes. Upon completion, stirring was 

continued for 1 hour at room temperature and 2 hours at 50°c. After 
stirring overnight at room temperature* the reaction mixture was 
poured onto Ice water. The product was extracted with 2,2 , -oxybls- 
propane. The organic layer was dried, filtered and evaporated, 

15 yielding 54 parts (84%) of 2-[(4-fluorophenoxy)methyi]-2-methyl- 
oxlrane as a residue (143). 

In a similar manner there was also prepared: 
(A )-3,4-dihydro-2-oxiranyl-2H-l-benzopyran (144). 
Example 23 

20 To a stirred solution of 2.7 parts of sodium in 50 parts of 

2-methoxyethanol were added 13.2 parts of 4-f luorophenol . The whole 
was stirred for 15 minutes. A solution of 24.8 parts of (-)-(R)-2,2- 
dimethyl-l,3-dioxolane-4-methanol methanesulfonate (ester) in 70 
parts of 2-methoxyethanol was added dropwise quickly. Stirring was 

25 continued for 1.5 hours at reflux temperature. After cooling, the 
mixture was poured into ice water. The product was extracted with 
methylbenzene. The extract was dried, filtered and evaporated, 
yielding 26 parts (97.3%) of (s)-4-[(4-f luorophenoxy)methyl]- 
2,2-dimethyl-l,3-dioxolane as a residue (145). 

30 A mixture of 26 parts of (S)-4-[(4-fluorophenoxy)methyl]-2,2- 
dimethyl-l,3-dioxolane, 35 parts of a hydrochloric acid solution 2*1 
and 80 parts of 2-propanone was stirred for 2 hours at reflux 
temperature. The mixture was stirred overnight at room temperature, 
diluted with 240 parts of ethanol and evaporated. The residue was 

35 dissolved in trlchloromethane. The organic layer was washed twice 
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with water, dried* filtered and evaporated. The residue was 
crystallized from tetrachloromethane. The product was filtered off 
and dried, yielding 11 parts (50.4%) of (-)-(R)-3-(4-f luorophenoxy)- 
1,2-propanediol; [a] 0 - -10.08 # (c « 0.5% In methanol) (146). 

5 To a stirred mixture of 11 parts of (-)-(R)-3-(4-f luorophenoxy)- 
1,2-propanediol, 23.3 parts of pyridine and 240 parts of 
trlchloromethane were added 12.3 parts of 4-methylbenzenesulfonyl 
chloride. The whole was stirred overnight at room temperature. It 
was washed successively with acid water, a sodium carbonate solution 

10 and water* dried, filtered and evaporated. The residue was purified 
by column chromatography over silica gel using a mixture of 
trlchloromethane and methanol (98:2 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated, yielding 
13.5 parts (67.2%) of (+)-(S)-3-(4-f luorophenoxy)-1.2-propanedi0l, 

15 0 1 -4-methy Ibenzenesulf onate ; [<*] 0 - +11.11* (c - 0.5% in 
trlchloromethane) (147). 

To a stirred mixture of 13.4 parts of (+)-(S)-3-(4-f luoro- 
phenoxy)-l , 2-propanediol , o l -4-methy Ibenzenesulf onate and 45 parts 
of tetrahydrofuran were added 4.9 parts of Icallum 1,1-diaethyl 

20 ethoxide. The whole was stirred for 30 minutes at room temperature. 
It was filtered over Hyflo, washed with tetrahydrofuran and the 
filtrate was evaporated. The residue was distilled, yielding 3.8 
parts (57.3%) of (-)-(R)-[(4-f luorophenoxy)methyl]oxlrane; bp. 54°C 
at 66.5 Pa; [a]^ * -4.08 (c » 0.5% in trlchloromethane) (148). 

25 In a similar manner there was also prepared: 

(+)-(S)-[(4-fluorophenoxy)methyl]oxlrane; bp. 52-53°C at 66.5 Pa; 
[a] - +5.27 (c - 0.5% In methanol) [a]_ - +9.10 (c - 0.5% 
in dichlorome thane) (149). 
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B) Prepar ation of Pinal compounds 
Example 24 

K mixture of 4.4 parts of l-chloro-3-(4-chlorobutoxy) benzene. 3.7 
parts of H-methyl-M-(4-plperldlnyl)-2-benzothlazolamlne. 2.1 parts 

5 of sodium carbonate and 90 parts of N.N-dlmethylformamlde was 
stirred for 24 hours at 60*C. The reaction mixture was cooled and 
poured onto water. The product was extracted with methylbenzene. The 
extract was washed with water, dried, filtered and evaporated. The 
residue was purified by column chromatography over silica gel using 

10 a mixture of trichloromthane and methanol (97:3 by volume) as 
eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted into the (Z)-2-butenedioate 
salt In 2-propanone . The salt was filtered off and dried, yielding 4 
parts (49%) of M-[l-[4>(3-chlorophenoxy)butyl]-4-plperldinyl]-{f-me- 

15 thyl-2-benzothiazolamine (Z)-2-butenedioate (1:1); mp. 138. 6°C (1). 
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* ; (Z)-2-butenedl0ate (1:1) 

tad following the saae procedures and using the appropriate 

10 starting materials there were also prepared: 

l-butyl-g-(l-methylthlazolo[5.4-b]pyridin-2(lH)-ylldene)-4- 
plperldlnaalne dlhydrochloride.monohydrate: op. 253. 1*C (115); 
N-(l-aetnylthlazolo[5.4-b]pyrldln-2(lii)-ylldene)-l-(2-phenylethyl)- 
4-piperidinamlne dlhydrochloride.monohydrate; mp. 251. Tc (116); 

15 N-aethyl-H-[ 1- ( l-phenyl-3-buteny 1 )-4-piperidiityl]-2-benzothiazolamine 
(Z)-2-butenedloate (1:2) monohydrate; mp. 101. TC (117); 
»H 1- [ 4- ( 4-f luorophenoxy ) buty 1 ]-3-py r rol ldlny 1 ] -M-methy 1-2-benzothia- 
zolamlne dlhydrochloride.monohydrate; mp. 152.5*C (118); 

M-[l-[4-(3-<Alorophenoxy)butyl]-3-pyrrolldlnyl]-M-methyl-2-Den2othla- 
20 zolamlne ethanedioate(l:l); mp. 162. Tc (119); 

ihi»thyl^tl-[3-(3-methylpheiK>xy)propyl)-3-pyrrolidinyl]-2-benzothla- 
zolamine ethanedioate(l:l); mp. 108. 4*C (120); 

iH I - [ 3- ( 3-f luorophenoxy )p ropy 1 ]-3-py r rolldlny 1 ] -H-me thy 1-2-benzothia- 
zolaalne ethanedloate(l:l); mp. 137. 0 - C (121); and 
25 vhme thy 1-N- [ 1- ( 4-phenoxybuty 1 ) -3-pyrrolidiny 1 ]-2-benzothiazol- 
amlne ethanedioate(l:l); mp. 150. 2*C (122). 
Example 25 

A mixture of 5.04 parts of 1- ( 3-brocaopropoxy ) -4-me thy lbenzene , 
7.54 parts of N-ethyl-tt-(4-plperidinyl)-2-benzothiazolamine 
30 (z)-2-butenedloate (1:1). 5.3 parts of sodium carbonate. 0.1 parts 
of potassium iodide and 180 parts of S,£-dlmethylformamide was 
stirred and heated overnight at 60*C. The reaction mixture was 
poured onto water and the product was extracted with nety Lbenzene. 
The extract was washed three times with water, dried, filtered and 



35 
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evaporated. The residue was crystallized from 2-propanol. yielding 6 
parts (75%) of H-ethyl-N-[l-[3-(4-methylphenoxy)propyl]-4-plperl- 
dinyl]-2-benzothlazolamlne; mp. 101.0°C (123). 

Following the same procedures and. If desired, after converting 
5 the reaction product Into the desired add addition salt, there were 
also prepared: 



10 




20 



25 



30 
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NO. 


L' 
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1 


Z 


base/salt 


mp. In 
°c 


124 
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H 
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s 


base 


118.1 


125 


C 6«5 
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OH 
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base 


140.1 














(cis-lsoner) 


LZo 


2 , 3-dihydro-i , 4-benzo- 1 


H 




s 


base 


123.6 




dioxin-2-yl 












127 


H 


4 


H 


°h 


s 


HC1 


232.6 


128 


H 


4 


H 


H 


s 


base 


116.8 


129 


2 , 3-dihydro-l , 4-benzo- 1 


H 


H 


s 


base 


154.7 




dioxin-2-yl- 














130 


4-P-C^H -S- 

O 4 


3 


H 




s 


* 


158.0 


131 


4-F-C^-S- 


3 


H 


CT 3 


0 


base 


87.5 


132 


4-F-C^H ~S- 
D 4 


3 


H 


CH 

3 


0 


* 


173.4 


133 




1 


H 


CT 3 


s 


base 


101.3 


134 


lH-benzimidazol-l-yl- 


3 


H 


CH 3 


s 


** 


168.7 


135 


4-P-C-H--CH(CN)- 
o 4 


3 


H 


CT 3 


s 


(C00H) 2 


190.1 


136 


HOCH 2 -CH(OH)- 


1 


H 




s 


2HCI.H O 


218.4 


137 


CgHg-NH- 


2 


H 


<** 


S 3HC1.2H O 


204.7 


138 


(C^CH-O- 


2 


H 


^3 


S 


(C00H) 2 


190.4 














1/2 HjO 




139 


CgHgCHCCHg)-©- 


2 


H 




S 


* 


165.0 


140 


H 


10 H 


CT 3 


S 


* 


165.3 


141 


5-phenyl-3-lsoxazolyi 


2 


H 


CH3 


8 


* 


183.0 
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142 HO- 2 H CH3 S * 175.0 

143 4-F-C 6 H 4 CH- 1 H CH3 8 * ™* 
C 2 H 5 

144 4-P-C fi H.CH(0H>- 3 H CH3 S ** 1«.5 

145 C^-CH-CH 1 H C 2h 3 <C0OH> 2 199.6 



10 



in a similar Banner there were also prepared: 



Ho. *r 



s r 1 2 base/salt mp. In 

•C 



15 



.46 4-*-C 6 H 4 
47 4-P-C 6 H 4 



20 



97.7 
113.1 
U3.7 
169.7 
163.1 

.51 4-NO,-C,.H. 3 «t 3 =» — 138 ' 9 

2 •_?._, r m S * 193.9 



148 2-naphthalenyl 

149 2.6-Br 2 ,4-CH 3 C 6 H 2 
.50 ♦-C 2 H 5 -C 6 H 4 



25 



30 



161 4-CH 3 0-C 6 H 4 

162 4-P-C 6 « 4 

163 4-Cl-C 6 H 4 

164 4-Cl-C fi H 4 



3 


CH3 


s 


base 


3 


«l 


0 


base 


3 


CH3 


s 


base 


3 


CH3 


s 


* 


5 


CH3 


s 


* 


3 




s 


base 


5 




s 


* 


3 


CH 

3 


s 


* 


4 


CH 

3 


s 


* 


5 




s 


* 


3 


CH 3 


s 


* 


5 




s 


* 


3 


CH 3 


s 


* 


3 


CH 3 


s 


* 


5 


<** 


s 


* 


4 


H 


s 


base 


4 


H 


s 


base 


4 


H 


s 


base 


4 


C 2«5 


s 


* 



149.4 
125.8 
165.8 



152 2-naphthalenyl 

153 3-CP 3 -C fi H 4 

154 3-CH 3 C*-C 6 H 4 

155 2-P-C.H 3 

.„ . _ „ 6 1 „ » «i S * 176.6 

156 4-C 2 VC 6 H 4 

157 3-CH 3 0-C 6 H 4 

158 2.5-Cl 2 -C 6 H 3 

159 2-CH 3 CO-4-P-C 6 H 3 

160 3-P-C H 5 
_ _ .. a u s base 95.4 



157.3 
171.7 
144.7 
186.7 



125.8 
149.8 
136.5 
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165 4-CH^0-C,H 

3 6 ' 

166 4-P-C g H 4 

167 3-P-C.H, 

o 4 




S * 125.1 
S (C00H) 2 163.9 
S *** 155.9 



5 



* : (Z)-2-butenedioate (1:1) 

** : (Z)-2-butenedioate (1:2) 

***: (E)-2-butenedioate (1:1) 

In a similar manner there were also prepared: 
10 !Hl-[3-(4-fluoropheiK>xy^ 

2-benzothiazolamlne (Z)-2-butenedioate (1:1): mp. 143. 6*C (168): 

5^ethoxy-N-[l-[4-(4^ethoxyphem>xy)but^^ 

2-benzothiazolamine ethanedioate(lrl): mp. 98.2 # C (169): 

N-(3^thyi-2(3H)-benzothiazolylidene)^^^ 
15 4-piperldinamine (Z)-2-butenedioate(l:2); mp. 176. 0*C (170); 

g-(3^thyl-2(3|p-benzothiazolylldene)-l^ 

dinamlne <Z)-2-butenedioate(l:2) ; mp. 187. 6 # C (171); 

l-[4-(3-chlorophenoxy)butyi]-M-(3^thyl-2(3H)-benzothlazolylldene)-4^ 

piperidinamine (Z)-2-butenedioate(l:2); mp. 164. 6 # C (172); 
20 l"[4-(4-Eluorophenoxy)butyl]-J^(3^ethyl-2(3H)-benzothiazolylidene)~4- 

piperidinamine (Z)-2-butenedioate(l:2) : mp. 172. 6 # C (173); 

l-[4-(4-methoxyphenoxy)butyl]-^(3-methyl-2(3H)--benzothiazolylidene)- 

4- piperidinamine (Z)-2-butenedioate(l:2): mp. 166. 6°C (174); 
^(3-methyl-2(3H)-benzothlazolyiidene)-l-(3-phenyi-2-propenyi)-4-pi-- 

25 peridinamine (Z)-2»butenedioate (1:2): mp. 179. 4*C (175); 

5- bromo-R- [ 1- [ 4- ( 4-f luorophenoxy )buty 1 ]-4-plper idlny 1 ]-6-me thoxy-g- 
raethyl-2-benzothiazolamine; mp. 124. 6°C (176); 
N-[l-[3-(3-fluoropherK>xy)p^ 

benzothiazolamine (Z)-2-butenedioate(l:l); mp. 126. 3 # C (177). 
30 Example 26 

A mixture oE 2.3 parts of [2-(4-raethoxyphenyl)ethyl] methanesulfo- 
nate. 4 parts of lH4-piperidinyl)-2-benzothiazolamine dihydrobrcmide. 
5.3 parts of sodium carbonate. 0.1 parts of potassium iodide and 90 
parts of MrN-dimethylformamide was stirred overnight at 70*C. The 
35 reaction mixture was poured onto water and the product was extracted 
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with methylbenzene. The extract was washed with water, dried, 

filtered and evaporated. The residue was crystallized from a mixture 

o£ 2-propanol and 2,2'-oxyblspropane. The product was filtered off 

and dried, yielding 1.5 parts (41%) of |j-[i-[2-(4-methoxyphenyl)- 

5 ethyi]-4-piperidinyl]-2-benzothiazolamine: op. 142. 5°C (178). 

in a similar manner there were also prepared: 
H-[l-[2-(4-methoxvphenyl)ethyl]-4-piperldinyl]-|i-tnethyi-2-benzothia- 

zolamine: mp. 97.6°C (179): and 

N- [ 1- [ 2- ( 4-methoxyphenyl )ethyl]-4-piperidinyl] thiazolo[5. 4-b]pyridin- 
10 2-amine; mp. 158. 9*C (180). 
Example 27 

A mixture of 4.3 parts of l-(4-chlorobutoxy)-4-methoxybenzene, 
6.6 parts of N- ( pheny lme thy 1 ( 4-piper ldiny 1 ) -2-benzothiazolamine 
(Z)-2-butenedioate(l:l). 5.3 parts of sodium carbonate. 0.1 parts of 

15 potassium iodide and 90 parts of N.g-dimethylacetamide was stirred 
overnight at 90°C. The reaction mixture was poured onto water. The 
product was extracted with methylbenzene. The extract was washed 
with water, dried, filtered and evaporated. The residue was con- 
verted into the (E)-2-butenedioate salt in ethanol. The salt was 

20 filtered off and dried, yielding 5.6 parts (60%) of M-[i-[4-(4- 
methoxyphenoxy)butyl]-4-piperidinyl]-M-(phenylmethyl)-2-benzothia- 

zolamine (E)-2-butenedioate(l:l): mp. 178. 2"C (181). 
In a similar manner there were also prepared: 
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HO. L' 


s 


Z 


base/salt 


mp. In 
°c 


182 H 


12 


S 


* 


161.4 


183 3-oxo-l,2,4-triazolo- 


3 


s 


* 


185.0 


[4.5-a]pyridin-2-yl 










184 4-F-C 6 H 4 -CH(CN)- 


3 


0 


1 i/2(CO0H) 2 


139.5 
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185 (C 6 H 5 ) 2 CH-0- 

186 HO 

187 C^-NH- 

188 2 . 3-dlhydro-l . 4-benzo- 
dloxln-2-yl 

189 CgHj-NH- 

190 2 . 3-dlhydr o- 1 . 4-benzo- 
dioxln-2-yl 



2 
2 
3 
2 

2 
2 



0 
O 

s 
o 

o 
s 



2 1/2(C00H). 



* 
* 



175.3 
172.6 
177.1 
182.1 

152.6 
168.6 



*: (Z)-2-butenedloate (1:1) 



IS 



In a similar manner there were also prepared: 



HO. 


Ar 


s 


R 1 


Z 


base/ 
salt 


top. in 
°c 


191 


3-Cl-C.H - 
O 4 


5 


CH 3 


S 




177.7 


192 


4-CH -C H - 
3 6 4 


5 


CH 

3 


s 




165.1 


193 


2 ~ F ~W 


3 


CH 
3 


o 




208.0 


194 


3.5-Cl 2 -C 6 H 3 - 


3 


CH 
3 


. s 




178.1 


195 


3-F-C 6 H 4 - 


3 


CH 
3 


0 




180.6 


196 


3-F-C 6 H 4 - 


4 


CH 
3 


s 




143.8 


197 


3-F-C 6 H 4 - 


4 


CH 
3 


0 




158.8 


198 


C 6 H 5- 


4 




• s 




129.9 


199 


4-CH„-C^H - 
3 6 4 


3 




s 


** 


198.4 


200 


4-Cl-C^H - 
o 4 


4 




s 




149.5 


201 


3-F-C^H - 
o 4 


3 




s 




145.1 


202 


4-F-C 6 H 4 - 


4 




s 




153.6 


203 




4 


CT 3 


s 




169.7 



20 



30 
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**: <B)-2-butenedioate (1:1) 
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in a similar manner there was also prepared: 

1- [ 3- ( 3- f luorophenoxy ) propy 1 ( 3-me thy 1-2 ( 3H)-benzothlazoly 1 i- 
dene)-4-plperidinaraine (Z)-2-butenedloate(l:2); mp. 173. 4*C (204). 

Pv»mpl<» 28 

5 A mixture of 5.5 parts of cls-N- ( 3-methoxv-4-plper idinvl )-H- 

methyl-2-benzothiazolamine ethanedioate(l:l) , 10.6 parts of sodium 
carbonate, 0.1 parts of potassium iodide and 200 parts of 4-methyl- 

2- pentanone was stirred and refluxed for 30 minutes. After cooling 
to 60°C, 4.4 parts of l-chloro-4-(4-chlorobutoxy) benzene were added. 

10 The whole was stirred and refluxed overnight. After cooling, water 
was added and the layers were separated, the organic layer was 
dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichlorooe thane 
and methanol (98:2 by volume) as eluent. The pure fractions were 

15 collected and the eluent was evaporated. The residue was converted 
Into the ethanedioate salt In 2-propanol. The salt was filtered off 
and dried, yielding 6 parts (73%) of cls-M- f 1- f 4- ( 4-chlorophenoxy)- 
butyl]-3-methoxy-4-piperidinyl]-N-^thyl-2-benzothlazolamine 
ethanedioate(l:l); mp. 210.4*C (205). 

20 In a similar manner there were also prepared: 
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208 4-P-C 6 H 4 -CH«CH- 
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CH 3 
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CH«CH-CH«CH * 
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209 3.4-dihydro-2H-l- 
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CH 3 
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CH-CH-CH-CH (COOH> 2 


212.1 


benzopyran-2-yi 










210 3,4-dihydro-2a-l- 
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*» 


S 


ch=ch-ch-ch base 


129.8 


benzopyran-2-y I 












211 CgHg-CH-CH- 
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CH=CH-CH«CH ** 


177.8 
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5 



212 C^-CH-CH- 


1 




s 


CH«CH-CH=CH *** 


165.4 


213 2-pyridinyl- 
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CT 3 


s 


CH=CH-CH-CH ** 


139.5 


214 CgHg-CH-CH- 
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CT 3 
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CH»C-CH=CH * 
1 

CH 


177.3 


215 3-phenyl-5-isoxazolyl 2 


^3 
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CH*CH-CH=CH * 


178.8 
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6 4 


4 
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CH-CH-CH-CH (O0OH) 2 
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217 H 
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CH-CH-CH-CH * 


165.2 


218 0^-01=01 
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CH-CF-CH=CH * 


174.6 


219 C 6 H_-CH"CH 
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CH_ 
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CH-CH-CF-CH * 


201.7 


220 CgHj-CH-CH 
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CHCH 
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CH=CH-CH»CH * 


212.6 


221 CgHj-CH-CH 
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(a^) ch 


s 


CH»CH-CH*CH * 


170.5 


222 CgHg-CH-CM 


1 


CH 3 


S CH»CCl-CH=CH base 


130.0 


223 C^-CH-CH 


1 


CH3 


S CH-CH-CCl-CH * 


189.8 


224 C^-CH-CH 


1 


CH3 


S CCl-CH-CH»CH * 


213.5 



* : (Z)-2-butenedloate (1:1) ** : (Z)-2-butenedioate (1:2) 
*** : (B)-2-butenedioate (1:1) 
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No. Ar 


s 


R 




Z 


A 1 =A 2 -A 3 =A* cis base tap in 
/trans salt °C 


225 2-CH 3 OCX>-C 6 H 4 
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CH3 
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CH=CH-CH=CH - 


* 177.0 


226 4-P-C^H, 
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H 


CH 3 
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CH 
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CH 
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* 165.6 
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3- CH -C H 

3 6 4 

4- CH O-C H 

3 6 4 
3~CH -C H 
3 6 4 
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3- F-C 6 H 4 

4- CH 3 0-C 6 H 4 
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CH 
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ZnQl 
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o 4 
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CH«CH-CH=CH 
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267 


3-F-C 6 H 4 
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H 


H 
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CH=CH-CH=CH 
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224.8 
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268 


C 6«5 


4 


OH 


H 


s 


CH»CH-CH»CH 


cis 


base 


158.2 




269 


3-CH -C H 
3 6 4 


3 


OH H 


s 


CH-CH-CH-CH 


els 


base 


146.9 




270 


o 4 


4 


OH 


H 


s 


CH»CH-CH=CH 


cis 


base 


179.7 




271 


3-F-C 6 H 4 


3 


cm 


H 


s 


CH=*CH-CH=CH 


els 


base 


165.8 



15 * : (Z)-2-butenedioate(l:l) 

** : (E)-2-butenedioate(i:l) 

*** : ethanedioate (1:1) hemihydrate 

**** : ethanedloate (1:1) 

In a similar manner there were also prepared: 
20 N^ethyl-H-[l-[2-(phenylmethoxy)propyl]--4~piperidinyl]-2-ben2o- 

thiazolamine (Z)-2-butenedloate (1:1); mp~ 150. 5°C (272); 

N^ethyl-N-[l-(2^thyl-3-phenoxypropyl)-4-piperidinyl]-2--ben20- 
thiazolamine (Z)-2-butenedioate (1:1); mp. 177. 0°C (273); 
N^ethy l-N-[ 1- [2- ( 3^thylphem 
25 thiazolamine (Z)-2-butenedioate (1:1); mp. 168. 6°C (274); 

N-[l-[2-(2, 6-dimethy Iphenoxy )propy 1 ]-4-piperidiny 1 ]-N-methy 1-2-benzo- 
thiazolamine (Z)-2-butenedioate (1:1); mp. 130. 4°C (275); 

H-[l-[2-(2,6-dichlorophenoxy)propyl]-4-piperidinyl]-N^ethyl~2-benzo- 
thiazolamine; mp. 108. 0°C (276); 

30 N-[l-[2-(3.5-dimethylphenoxy)pr<^yi]-4"piperidinyl]-N-methyl-2-benz^ 
thiazolamine (Z)-2~butenedioate (1:1); mp. 172°c (277); 

N-(2-benzothiazolyl)-8-t3-(3-Eluorophenoxy)propyl]-li-^ethyl--8--azabi- 
cyclo[3.2.1]octan-3-amine (B)-2-butenedioate(l:l); rap. 171. 3°C (278); 
(B)-N^thy 1-N- [8- ( 3-ph^ 
35 2-benzothiazolamine ethanedioate(l:l); mp. 216. 0°C (279); 



018^2,57 

N- ( 2-benzothiazoly 1 )-N-methy 1-8- ( 4-phenoxybuty 1 )-8-azabicyc lo[ 3 , 2 , r]- 
octan-3-amine (B)-2-butenedioate(l:l) : top. 158. 0 8 C (280): 
cis-S-n»ethyl-li-[3-iaethyl-l-(3-phenyl-2-propenyi)-4-plperidlnyl]-2- 

benzothlazolamine (Z)-2-butenedioate(l:l); mp. 173. 7*C (281); 
5 cis-M-[3-methoxy-l-(3-phenyl-2-propenyl)-4-piperldlnyi]-N-Biethyl-2- 

benzothiazolamine ethanedioate(l:l); mp. 230. 2*C (282); 
^(2-benzothlazolyl)-M-inethyl-8-t3-(3-nethylphenoxy>propyl]-8-aza- 

blcyclo[3.2.1]octan-3-amine ethanedloate(l:l); mp. 183. 3*C (283): 
N-me thy 1-N- [ 1- ( 4-phenoxybuty 1 ) -3-piper idiny 1 ] -2-benzothiazolamlna 

10 ethanedloate(l:l); op. 152.5°C (284): 

N-[i-[3-(3-fiuorophenoxy)propyl]-3-plperidlnyl]-lMnethyl-2-benzothia- 

zolamine ethanedioate(l:l); mp. 164. 5°C (285); 
»-methyl-li-[l-(3-phenyl-2-propenyl)-3-piperidlnyl]-2-benzothla- 

zolamine ethanedloate(l:l); mp. 202.8*C (286); 
15 N-methyl-li-[l-[3-(3-methylphenoxy)propyl]-3-piperldlnyl]-2-benzothla- 

zolamine ethanedioate(l:l): mp. 151. 3*C (287); 

N- [ l- [ 4- ( 4-me thoxyphenoxy ) butyl ] -3-plperldlny 1 ] -H-me thy 1-2-benzothla- 
zolamine ethanedloate(l:l); mp. 152.3*C (288); 

N_[i-[ 4 -(4-£iuorophenoxy)butyl]-3-piperidinyl]-H-methyl-2-benzothia- 

20 zolamlne ethanedioate(l:l): mp. 163.2 # C (289); 

N-[l-[3-(4-Eliiorophenoxy)-l-methylpropyl]-4-piperidlnyl]-N-methyi-2- 

benzothlazolamine; mp. 115. 0'C (290); 

N-[i-[4-(3-chloropherK>xy)butyl]-3-piperidinyl]-N-methyl-2-benzothla- 

zolamlne (B)-2-butenedioate(l:l): mp. 138. 6°C (291): 
25 M-methyl-!i-[ l-(3-phenyl-2-propenyl)-3-pyrroildlnyl]-2-benzothiazol- 

amine 4-methylbenzenesulEonate(l:2): mp. 198.8 # C (292); and 
cl3-4-(2-benzothlazolylamlno)-l-(3-phenyl-2-propenyl)-3-plperldlnol: 

mp. 198. 3°C (293). 
Example 29 

30 A mixture of 3 parts oE l-brooo-3-methylbutane. 3.7 parts o£ 
»-methyl-N-(4-plperidlnyl)-l-benzothlazolamlne. 4.2 parts oE 
potassium carbonate and 80 parts oE 2-propanone was stirred and 
reEluxed overnight. The reaction mixture was poured onto water and 
the product was extracted with methylbenzene. The extract was dried. 

35 Eiltered and evaporated. The residue was converted into the (2)-2- 
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butenedioate salt in 2-propanol. The salt was filtered off and 
dried, yielding 5 parts (77%) of N-methyl-N-[l-(3-methylbutyl)- 
4-piperidinyl]-2-benzothiazolamine (Z)-2-butenedioate (1:1); mp. 
197. 2°C (294). 
5 Example 30 

A mixture of 3 parts of (3-chloro-l-propenyl) benzene. 2.6 parts 
of 2-[methyl(4-plperidinyl)amino]-5-benzothiazolol, 3.5 parts of 
N,W-diethylethanamine and 90 parts of N.N-dimethylformamide was 
stirred and heated for 24 hours at 60°C. The reaction mixture was 

10 cooled, poured onto water and the product was extracted with 

methylbenzene. The extract was washed with water, dried, filtered 
and evaporated. The residue was purified by column chromatography 
over silica gel using a mixture of t rich lor ome thane and methanol 
(97:3 by volume) as eluent. The pure fractions were collected and 

15 the eluent was evaporated. The residue was converted into the 

(E)-2-butenedioate salt in ethanol. The salt was filtered off and 
dried, yielding 1 part (20%) of 2-[n*thyl[l-(3-phenyl-2-propenyl)- 
4-piperidinyl]amino]-5-benzothiazolol (E)-2-butenedioate(l:l) ; mp. 
228. 4°C (295). 

20 Example 31 

To a stirred mixture of 1.1 parts of a sodium hydride dispersion 
50% and 45 parts of N,N-dlmethylformamlde were added 3.1 parts of 
4-[(2*benzothiazolyl)methylamino]-l-piperidinepropanol and the whole 
was stirred and heated for 2 hours at about 60°C. After cooling to 

25 about 15°C, 1.65 parts of 4-chloropyridine hydrochloride were added 
and stirring was continued overnight at 60°C. The reaction mixture 
was cooled and' the solvent was evaporated. The residue was taken up 
in water and extracted with methylbenzene. The extract was dried, 
filtered and evaporated. The residue was purified by filtration over 

30 silica gel using a mixture of trichlorome thane and methanol (98:2 by 
volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was crystallized from 2,2'-oxybis- 
propane, yielding, after drying, 1.5 parts (38%) of N-methyl-N-[l- 
[ 3- ( 4-py r idiny loxy ) propy 1 ] -4-piperidlny I ] -2-benzothiazolamine 

35 monohydrate; mp. 96.3°C (296). 



10 



15 
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Example 32 

A mixture of 4.75 parts of cyclopentanone, 4.1 parts of 
N-(l-methylethyl)-N-(4-piperldinyl)-2-benzothlazolamine and 200 
parts of methanol was hydrogenated at normal pressure and at room 
temperature with 2 parts of palladium-on-charcoal catalyst 10%. 
After the calculated amount of hydrogen was taken up. the catalyst 
was filtered off over Hyflo and the filtrate was evaporated. The 
residue was purified by column chromatography over silica gel using 
a mixture of trichioromethane and methanol (98.5:1.5 by volume) as 
eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted into the (Z)-2-butenedioate 
salt in 2-propanol. The salt was filtered off and dried, yielding 
3.9 parts (56.6%) of M-(l-cyciopentyl-4-piperidinyl)-K-U-methyl- 
ethyl)-2-benzothiazoiamine (Z)-2-butenedioate(l:l): mp. 178.5°C 
(297). 

In a similar manner there were also prepared: 

.1 



20 




NO. L 


R l 


z 


A 1 -A 2 -A 3 -A 4 


base 
salt 


mp in 
°C 


298 CH 3 
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CH*CH-CH«CH 


2HCI. 


283.1 








1/2H 2 0 




299 CH 3 


K 


s 


N-CH-CH-CH 


base 


170.6 


300 CH 3 


CH 3 


s 


N=CH-CH=CH 
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266.5 


301 cyclohexyl 
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0 


CH«CH-CH=CH 


base 
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302 CH 3 

303 C 2 H 5 

304 CH 3 


H 


o 


CH-CH-CH-CH 


base 


132.1 


CH 

3 
CH 

3 


0 
0 


CH=CH-CH=CH 
CH-CH-CH-CH 


2HBr.H 2 0 
2HN0 3 


240.9 
142.9 


305 i-C^ 


CH 3 


s 


CH-CH-CH«CH 


2HC1.H 2 0 


265.9 


306 cyclohexyl 


CH 3 
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CH-CH-CH-CH 


2HC1 


278.8 



25 



30 
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307 cyclopentyl 


CH 3 


s 


CH=CH-CH«<H 


2HCI 


268.8 


308 cyclopentyl 


CH 3 
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CH«CH-CH«CH 


2HC1. 


276.2- 










2H 2 0 
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0 


CH*CH-CH=CH 
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CH=CH~CH=CH 


base 


172.7 
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CH=CH-CH=CH 


* 
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CH-CH-CH-CH 


** 
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314 cyclopentyl 
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CH*CH-CH«CH 
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202.1 


315 cyclopropylmethyl 


CT 3 


0 


CH-CH-CH-CH 


* 


184.9 



* : (Z)-2-butenedioate (1:1) 
** : (E)-2-butenedioate (1:1) 
15 In a similar manner there were also prepared: 

^-4-[4>[ ( 2-benzothia2olyl)methylamirio]-l-piperidlnyl]-l-(4-fluoro^ 
phenyl )cyclohexanecarbonit rile; mp. 184.7*C (316); 

(cls^trans)-j|-[l-[4-(4-fluorophenoxy)cyclohexyl]-4-plperidinyl3-^ 
methyl-2-benzothiazolamine; mp. 198. 4*C (317); 
20 ^-4-t4-[(2-benzoxazolyl)methylamino]-l-piperidtnyl]-l-(4-£luorc>- 
phenyl )cyclohexanecarbonitrile; mp. 199. 6°C (318); and 

N-[ l-( lH-indol-3-ylmethyl)-4-piperidinyl]-W-methyl~2-benzothiazol- 
amine; mp. 178. 3 W C (319). 
Example 33 

25 A mixture of 2.5 parts of [(4-f luorophenoxy)methyl]oxirane. 3.7 

parts of H-aethyl-N-(4-piperidinyl)-2-benzothiazolamine. 45 parts of 
methylbenzene and 40 parts of methanol was stirred and refluxed for 
24 hours. The reaction mixture was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The salt was 

30 filtered off and dried, yielding 6 parts (85%) of 4-[(2-benzothia- 

zolyl)methylamino]-a-[(4-fluorophenoxy)methyl]-l-piperidineethanol 
monohydrochloride; mp. 168. 4-178. B 9 C (320). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials t there were also prepared: 
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OH 
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Rr-O-CHj-CH-C^-/^-^ 
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* 

*** : (B)-2-butenedioate (2:1) 

In a similar manner there were also prepared: 
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* : (Z)-2-butenedloate (1:1) 
** : (E)-2-butenedioate (1:1) 

In a similar manner there were also prepared: 
4-[ ( 2-benzothiazoly 1 ) me thy lamino ] -a- ( 4-me thoxypheny 1 ) - 1-p lper ldine- 
ethanol: mp. 168. 1*C (394); 

4-[(2-ben20thlazolyl)methylamlno]-a-(4-fluorophenyl)-l-plperldlne- 
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ethanol; ap. 178. 5°C (395); 

3-[<2-ben2othlazolyl)methylanino]-a-(phenoxymethyl)-8-azabl- 
cyclo[3.2.1]octane-8-ethanol echanedioate(l:l) ; mp. 188. 6°C (396); 

3-[(2-ben2othiazolyl)methylamlno]-a-[(4-fluorophenoxy)methyl]-l- 
piperidlneethanol ethanedioate (1:1); mp. 182. 7°C (397); 

3-[ (2-benzothiazolyl)methylaoino]-«-[ (3-chloro P henoxy)methyl]-l- 
plperidlneethanol ethanedioate (1:1); mp. 172. 9°c (398): 

3-[(2-benzothiazolyl)methylamino]-a-(phenoxymethyl)-l-plperidine- 
ethanol ethanedioate (1:1); mp. 180. 2'C (399); 

3- [ (2-benzothiazolyl)methylamino]-a-t (3-chlorophenoxy)nethyl]-l- 
pyrrolidineethanol ethanedioate(l:l); mp. 158. 5°c (400); 

*- [ ( 3-chlorophenoxy )methyl]-4-( thiazolo[ 5, 4-b]pyridin-2-yl- 
amino)-l-piperidineethanol; mp. 127. 4»c (401); 

(A) -4-(2-benzoxazolylamino)-a-(2.3-dihydro-1.4-benzodioxin-2-yl)-l- 
piperidineethanol dihydrochloride; mp. 229.8 # C (402); 

( B ) -4- ( 2-benzoxazoly lamino ) -a- ( 2 . 3-dihydro- 1 . 4-benzodioxin-2-y 1 ) - 1- 
Piperidineethanol dihydrochloride.hemihydrate; mp. 245. 3 - C (403); 

4- [(2-benzoxazolyl)methylamino]-a-(4-methoxyphenyl)-l-piperidine- 
ethanol dihydrochloride; mp. 231. l*c (404); 

3- [ (2-benzothiazolyl)methylamino]-a-[ (4-f luorophenoxy)methyl]-l- 
pyrrolidineethanol 4-methylbenzenesulfonate(l:2); mp. 199.8»C (405); 
a-[ (4-£luorophenoxy)methyl]-4-[ ( l-methylthiazolo[5 , 4-b]pyridin- 
2-yliden)amino]-l-piperidineethanol; mp. 150. 2°C (406); 

4- [ (3-methyl-2( 3H)-benzothiazolyliden)amino]-a- (phenoxymethyl)- 
1-piperidineethanol (Z)-2-butenedioate(l:2); mp. 152. 8°c (407); 

4-[ (2-benzothiazolyl )methylamino]-a-[ [ (2 . 4-dichlorophenyl)methoxy]- 
methyl]-l-piperldineethanol ethanedioate(l:l) ; mp. 158. l'C (408); 

a-[(4-Eluorophenoxy)methyl]-4-[(oxazolot4.5-b]pyridin-2-yl)amino]- 
1-piperidineethanol (8)-2-butenedioate(l:l); mp. 195.4«c (409); 
(+)-(R)-4-[ ( 2-benzothiazoly 1 )methy lamino]-»-t ( 4-fluorophenoxy)- 
methyl]-i-piperidineethanol dihydrochloride mp. 179. 2°c. [a] - 
+ 12.49* (c » 0.5% in methanol) (410); and 

(-)-(S)-4-[ (2-benzothiazolyl)methylamino]-«-[ (4-Eluorophenoxy)methyl 
]-l-piperidineethanol dihydrochloride; mp. 175. 7°C, la] - - 11.37* 
(c - 0.5% in methanol) (411). 
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in a similar manner there is also prepared: 
a-[(4-£ luorophenyl )methyl]-4-[(oxazolo[4,5-d]pyrldin-2-yl)amlno]- 
1-piperidineethanol (412). 
Example 34 

5 A mixture of 2.7 parts of 2,3-dihydro-2-oxlranyl-1.4- 

benzodioxin. 3.5 parts oE N-methyi-N-(4-piperidinyl)-2-ben20xazol- 
araine, 45 parts of methylbenzene and 40 parts of methanol was 
stirred and refluxed overnight. The reaction mixture was evaporated 
and the residue was separated by column chromatography over 

10 LiChroprep. RP 18 using a mixture of water* ammonium acetate and 
methanol (30:0.5:70 by volume) as eluent. The first fraction 
(A- isomer) was collected and the eluent was evaporated. The residue 
was taken up In water and the solution was treated with sodium 
hydroxide. The product was extracted with trichlorome thane. The 

15 extract was washed with water » dried , filtered and evaporated. The 
residue was crystallized from 2-propanol, yielding 0.3 parts (5%) of 
(A)-4- [ ( 2-benzoxazoly 1 )me thylamino]~a-( 2 . 3-dihydro-l . 4-benzo- 
dioxin-2-yl)-i-piperidineethanol; mp. 160. 4°C (413). 
The second fraction (B- isomer) was collected and the eluent was 

20 evaporated. The residue was taken up in water and the solution was 
treated with sodium hydroxide. The product was extracted with 
trichloromethane. The extract was washed with water, dried, filtered 
and evaporated. The residue was crystallized from a mixture of 2.2'- 
oxyblspropane and methanol, yielding 1.3 parts (21%) of (B)-4-[(2- 

25 benzoxazolyl )methylamino]-a- ( 2 . 3-dlhydro-l . 4-benzodioxln-2-yl )- 
1-plperidlneethanol; mp. 120. 9*C (414). 

In a similar manner there were also prepared: 
( A)-4-[ (2-benzpthlazolyi)methylamino]-a-(2.3-dihydro-l . 4-benzo- 
dioxin-2-yl)-l-piperidineethanol: mp. 142.0°C (415). 

30 ( B ) -4- [ ( 2-benzothlazoly 1 )me thy lamlno)-a- ( 2 . 3-dlhydro-l , 4-benzo- 
dioxin-2-yl)-l-piperidineethanol; mp. 134.2°C (416). 
example 35 

A mixture of 3.6 parts of [(3-chlorophenoxy)methyl]oxlrane. 3.3 
parts of ll-me thy 1-H- ( 3-pyrrol idiny 1 ) -2-benzoxazolamlne and 90 parts 
35 of methylbenzene was stirred and refluxed overnight. The reaction 



-59- 0184257 

mixture was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichlorome thane 
and methanol (99:1 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was converted 

5 into the 4-methylbenzenesulfonate salt in 2-propanol. The salt was 
filtered off and dried, yielding 5 parts (58%) of 3-[(2-benzox- 
a201yl)methylamino]-a-t(3-chlorophenoxy)methyl)-l-pyrrolidine- 
ethanol 4-methylbenzenesulfonate(l:l); mp. 96.8 # C (417). 
In a similar manner there were also prepared: 

10 4-[ (2-benzothiazolyl)methyiamino]-a-[ (3-f luorophenoxy)methyl- 
1-piperidineethanol dihydrochlorlde; mp. 205. 2°C (418): 
4-[(2-benzothiazolyl)(phenylmethyl)amino]-a-[(4-fluorophenoxy)- 
methyl]-l-piperidineethanol (B)-2-butenedioate(2:l):mp. 163. 5°C 
(419): 

15 4-[methyl(6-methyl-2-benzothiazolyl)amino]-a-(phenoxymethyl)- 
1-piperidineethanol; mp. 140. 6*C (420): 
a-[(4-fluorophem>xy)methyl]-4-^ 
amino]-l-piper idineethanol ; mp. 105. 5*C (421): 

a-[(3-fluorophenoxy)methyl]-4-[methyl(6-n»thyl-2-benzothiazolyl) 

20 amino]-l-plperidlneethanol: mp. 109. 6°C (422): 

4-[ (2-benzothiazolyl) (phenylmethyl)amino]-a-[ (4-chlorophenoxy)met- 
hyl]-l-piper idineethanol (E)-2-butenedioate(2:l): mp. 172. 0*C (423); 
4-[ ( 2-benzothiazolyl )methylamino]-a-[ (4-f luorophenoxy)methyl]-a- 
methyl-l-piperidineethanol 4-methylbenzenesulfonate(l:2): mp. 

25 207. 3°C (424): 

cis-4- [ ( 2-benzothiazoly 1 )methy lamino]-3-hydroxy-a- ( phenoxymethy 1 )- 

1- piper idineethanol: mp. 152. 2°C (425): 

cis-4-[ ( 2-benzothiazolyl )amino]-a-[ (4-f luorophenoxy)methyl]-3-hydr- 
oxy-l-plperidineethanol (2)-2-butenedioate(l:2): mp. 156. 7°c (426): 
30 and 

4-[ ( 2-benzothiazolyl)methy lamino]-a-[ [ ( 2 , 3-dihydra-l . 4-benzodioxin- 

2- yi)-methoxy]methyl]-l-piperidineethanol (B)-2-butenedioate(l:l): 
mp. 146.5°C (427). 

Example 36 

35 a mixture of 2.77 parts of [(3-chloropheiK>xy)raethyi]oxirane, 4.92 
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parts of N-(3-methyl-2(3tf)-benzothiazolylidene)-4-plperldinaiDine 
monohydrobromide, 2. 12 parts of sodium carbonate, 60 parts of 
methanol and 68 parts of methylbenzene was stirred and ref luxed 
overnight. The reaction mixture was cooled and the solvent was 

5 evaporated. The residue was purified by filtration over silica q&l 
using a mixture of trichloromethane and methanol (99:1 by volume), 
as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted into the (z)-2-butenedioate 
salt in 2-propanol and methanol. The salt was filtered off and 

10 dried, yielding 5.5 parts (55%) of a-[(3-chlorophenoxy)methyi]-4- 
[ ( 3-me thy 1-2 ( 3g) -benzothlazoly liden) amino] - 1-piper idlnee thanol 
(Z)-2-butenedioate(l:2); tap, 157.6*C (428). 

In a similar manner there were also prepared: 
a-[ (4-f iuorophenoxy)methyl]-4-[ (3-methyl-2(3H)-benzothiazolyl- 

15 iden) amino] -1-piper idinee thanol ( Z ) -2-but enedioat t (1:2); rap. 
140.2°C (429); and 

3- [(2-benzothiazolyi)methylamlno]-a-(phenoxymethyl)-i-pyrrolidlne- 
ethanol 4-methylbenzenesulfonate(l:2); mp. 196. 3 # C (430). 
Example 37 

20 A mixture of 2.5 parts of [(4-f luorophenoxy)methyl]oxirane, 4.3 
parts of N-buty 1-N- ( 4-piper Idiny 1 ) -2-benzothiazolamine , 45 parts of 
benzene and 40 parts of methanol was stirred and ref luxed overnight. 
The reaction mixture was evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloro- 

25 methane and methanol (97:3 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was 
converted into the (B)-2-butenedloate salt in ethanol. The salt was 
filtered off and dried, yielding 5.6 parts (72%) of 4-[(2-benzo- 
thiazolyl)butylamlno]-a-[(4-fluorophenoxy)methyl]-l-piperldlne- 

30 ethanol (B)-2-butenedioate(2:l): mp. 196.8 # C (431). 
In a similar manner there were also prepared: 

4- [ (2-benzothlazolyl)butylamlno]-o-[ (4-chlorophenoxy)methyl]- 
1-piper Idinee thanol (E)-2-butenedioate(2:l); mp. 192. 2*C (432). 



35 
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Ex ample 38 

A mixture of 1.8 parts of (B)-3,4-dlhydro-2-oxiranyl-2lj-i-benzo- 
pyran, 2.3 parts of N-methyi-H-(4-piperidinyl)-2-benzoxazolamine and 
40 parts of ethanol was stirred and refluxed overnight. The reaction 

5 mixture was evaporated. The oily residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane 
and methanol (90:10 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The oily residue was 
converted into the ethanedioate salt in 2-propanol. The salt was 

10 filtered off (slowly), washed with 2-propanol and 2,2'-oxybispropane 
and dried, yielding 3.82 parts (77.6%) of (B)-4-[(2-benzoxazolyl)- 
methylamino]-a-(3 , 4-d lhyd r o-2H- 1 -benzopy r an-2-y 1 ) - 1-p lpe r Id ine- 
ethanol ethanedioate (1:1); mp. 192. 5"c (433). 

Following the same procedure and using equivalent amounts of the 

15 appropriate starting materials, there were also prepared: 

(A) -4-[(2-benzothiazolyl)methylamlno]-a-(3.4-dihydro-2lf-l-benzo- 
pyran-2-yl)-l-piperidineethanol ethanedloate(l:l); mp. 195. 0 - C (434); 

(B) -4-[ (2-benzothiazolyl)njethylamino]-a-(3.4-dihydro-ai-l-benzo- 
pyran-2-yl)-l-piperidineethanol; mp. 133.4°C (435): 

20 (A)-4-[ (2-benzoxazolyl)methylamino]-a-(3,4-dihydro-2H-i-benzopyran- 
2-yl)-l-piperidineethanol ethanedioate (1:1): mp. 206. 0°C (436); 
A -4-[ (2-benzothiazolyl)methylamino]-a-(3 , 4-dihydro-2H-l-benzo- 
pyran-2-yl)-l-piperidineethanol ethanedioate(2:5): mp. 159. 0*C (437): 
(A )-4-[(2-benzothiazolyl)methylamino]-or-(3,4-dihydro-ai-l-benzo- 

25 pyran-2-yl)-i-piperidineethanol: mp. 186. 3°C; [a] D » -4.6l # 
(c - 1% in methanol) (438); and 

A -4-I(2-benzothiazolyl)methylamino]-a-(3,4-dihydro-2IJ-l-benzo- 
pyran-2-yl)-l-piperidineethanol; mp. 138. 5°c; [o] 25 » 47.60* 
(c - 1% in methanol) (439). 
30 Example 39 

A mixture of 3.7 parts of [(phenylthio)methyl]oxirane, 5.0 parts 
of S-methyl-lI-(4-piperidinyl)-2-benzothiazolamine and 120 parts of 
2-propanol was stirred overnight at reflux temperature. The reaction 
mixture was evaporated. The residue was converted into the (Z)-2- 
35 butenedioate salt in 2-propanol and 2,2'-oxybispropane (5:1 by 
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volume). The salt was filtered off and dried, yielding 8.3 parts 
(78,3%) of 4-[(2-benzothiazolyl)methylamino]-a-t(phenylthio)- 
methyl]-l-piperidineethanol (Z)-2-butenedioate(l:l); rap. 160. 2°C 
(440). 

5 In a similar manner there were also prepared: 

4-[ (2-benzothiazolyl)methylamino]-a-[ (2-brono-4-f luorophenoxy)- 
methyl]-l-piperidineethanol: mp. 124. 6*C (441); 
4-[ (2-benzothiazolyl)methylamino]-a-[ [ ( 4-f luoropheny 1 ) thlo]methyl]~ 
1-piperidineethanol (Z)-2-butenedioate(l:l); mp. 140.6 # C (442); 

10 4-[ (2-benzothiazolyl)methylamino]-a-[ [ (4-chloropheny 1) thio]methyl]- 
1-piperidineethanol <z)-2-butenedioate(l:l); mp. 174. l # C (443); 
4-[ ( 2-benzoxazoly 1 )methy lamino]-a-[ [ ( 4-f luoropheny 1 ) thiojme thy 1]-1- 
piperidineethanol (Z)-2-butenedioate(l:l);mp. 141. 7°C (444); 
4-[ (2-benzoxazoly l)methylamino]-a-[ ( (4-chlorophenyl) thiojme thyl]- 

15 1-piperidineethanol (Z)-2-butenedioate(l:l): mp. 168. 8 # C (445); 
4-[ ( 2-benzoxazoly 1 ) me thy 1 amino ] -a- [ (pheny lthio)methy l]-l-piperi- 
dineethanol (E)-2-butenedioate(2:l); mp. 180. 2*C (446); and 
a-[(4-fluorophenoxy)methyl)-4-[(thiazolo[4r5-c]pyridin-2-yl)amiiio]- 

1- piperidineethanol ethanedioate(l:2); mp. 195. 9°C (447). 
20 Example 40 

A mixture of 1.65 parts of l-(4-f luorobenzoyDaziridine (solution 
in benzene 1.2M), 2.1 parts of £-(4-piperidinyl)-2-benzoxazolamine 
and 90 parts of methylbenzene was stirred and re fluxed overnight. 
The reaction mixture was evaporated and the residue was crystallized 
25 from 2-propanol. The product was filtered off and recrystalllzed frc« 

2- propanone. yielding 1.3 parts (34%) of M-£2-[4-[(2-benzoxazolyl)- 
amino]-l-piperidinyl]ethyl]-4-fluorobenzamide; mp. 173. 3°C (448). 

In a similar manner there were also prepared: 
N-[2-t4-[2-(benzoxazoiyi)methylamino]-l-piperidinyl]ethyl]-4-fluoro- 
30 benzamlde; mp. 162.9°C(449). 
Example 41 

A mixture of 3.2 parts of 4-(l-ethenyl)pyridine f 2.1 parts of 
N-(4-piperidinyl)-2-benzoxazolamine and 80 parts of 1-butanol was 
stirred and re fluxed for 48 hours. The reaction mixture was 
35 evaporated. The residue was purified by column chromatography over 
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silica gel using a mixture of trichloromethane and methanol (97:3 by 
volume) saturated with ammonia, as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized 
from 2.2'-oxybispropane. yielding 2 parts (62%) of M-[l-[2-(4- 
5 PyrWlnyl)ethyl]-4-piperidinyl]-2-ben 2 oxa2olamine; mp. 146.9»c (450). 
in a similar manner there were also prepared: 

N-[l-[2-(2-pyridinyl)ethyl]-4-piperidinyl]-2-ben Z oxazolamine; mp. 
130°C (451); and 

N-methyl-!Hl-[2-(2-pyridi„yl)et^ 
10 mp. 102.3°C (452). 

Example 42 

A mixture of 4.2 parts of 4-[(2-benzothiazolyl)methylamino]-«- 
t(4-fluorophenoxy)methyl]-i-piperidi n eethanol. 4.1 parts of acetic 
acid anhydride. 0.1 parts of 4-methylbenzenesulfonic acid and 135 

15 parts of methylbenzene was stirred and refluxed overnight. After 
cooling to room temperature, the reaction mixture was washed with a 
sodium hydroxide solution 5% and with water, dried, filtered and 
evaporated. The residue was crystallized from 2.2'-oxybispropane. 
The product was filtered off and dried, yielding 3.5 parts (77%) of 

20 4-t(2-benzothiazoiyl)methylaminol-«-[(4-fluorophenoxy)methyl]- 
1-plperidlneethanol acetate(ester); mp. 100.0*C (453). 

To a stirred and hot (60'C) solution of 4.2 parts of 4-[(2- 

benzothiazolyl)methylamino]-«-[(4-fluorophenoxy)methyl]-l-piperi- 
dineethanol in 90 parts of M.M-*imethyiformamide were added dropwise 
2.3 parts of decanoyl chloride. Upon completion, stirring was 
continued for 24 hours at 60*C. After cooling to room temperature, 
the reaction mixture was poured onto water and the whole was treated 
with sodium hydroxide. The aqueous phase was decanted and the 
residual product was washed three times with water and dissolved in 
trichloromethane. The organic layer was dried, filtered and 
evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichloromethane and methanol (97:3 by 
volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was converted into the (2)-2-butene- 
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dioate salt In a mixture of 2-propanone and 2.2'-oxyblspropane. The 
salt was filtered off and dried, yielding I. I parts (16%) of [2-[4- 
[(2-ben20thlazolyl)Bethylaralno]-l-plperldlnylJ-l-[(4-fluorophenoxy)- 

methyl]ethyl]decanoate (z)-2-butenedloate(l:l); mp. 134. 2°C (454). 

5 gvatnple 44 

3.4 Parts of ( cls+ trans ) -M- [ 1- [ 4- ( 4-E luorophenoxy ) eye lo- 
hexy 1 ] - 4-p ipe r ldlny 1 ] -v-me thy 1-2-benzothlazolamlne were separated by 
column chromatography (HPLC) over silica gel using a mixture of 
trichloromethane and methanol (98:2 by volume) as eluent. 

10 -The first fraction (A-lsomer) was collected and the eluent was 
evaporated. The residue was crystallised from 2-propanol, yielding 
0.34 parts of (A)-M-[l-[4-(4-fluorophenoxy)cyclohexyl]-4-plperl- 
dlnyl]-M-methy 1-2-benzothlazolamlne: mp. 155. 5'C (455). 
-The second fraction (B- Isomer) was collected and the eluent was 

15 evaporated. The residue was crystallized from 2-propanol, yielding 
0.34 parts of (B)-M-[l-[4-(4-f luorophenoxy)cyclohexyl]-4-piperl- 
dinyl]-E-methyl-2-benzothlazolamlne: mp. 116. 5*C (456). 
Example 45 

To a stirred solution of 5 parts of 4-[(2-benzothlazolyl)methyl- 
20 amino] -a- [ ( 4- f luorophenoxy )me thy 1 ] - 1-plper ldlnee thanol In 80 parts 
of ethanol were added 1.8 parts of (+)-[R : (R*.R*)]-2.3-dlhydroxy- 
butanedlolc add while boiling. The product was allowed to 
crystallize. It was filtered off and dried, yielding 5.5 parts (94%) 
of (+)-4-[ (2-benzothlazolyl)methylamlno]-«-t(4-f luorophenoxy)- 
25 methyl ]-l-plper ldlneethanol [R-(R*.R*)]-2.3-dlhydroxybutanedloate 

(2:1): mp. 189. 1*C ( 453). 

in a similar manner there were also prepared: 
4-[(2-benzothlazolyl)methylamlno]-o-[(4-f luorophenoxy )methyl]-l- 

plper ldlnee thanol 2-hydroxy-l . 2 , 3-propane tr Icarboxy late (1:1): 
30 mp. 146.7 # C: (458) and 

4-[ (2-benzothlazolyl)methylamlno]-*-[ (4-f luorophenoxy )methyl]-l- 
plperldlneethanol (Z)-2-butenedloate (1:1): mp. 127.6°C (459). 
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c. Pharmacolog ic al Examples 

The useful anti-anoxic properties of the compounds of formula (I) 
can be demonstrated in the following test procedures. 



5 Example 46 : 

KCM Test in Rats . 

Histotoxic anoxia is produced by a rapid intravenous injection of 
potassium cyanide (KCM) in rats. 

KCM in control rats induces abdominal contractions and clonic 
10 seizures and is lethal within 2 minutes. The protection from KCM induced 
lethality appears to be a simple way of evaluating quantitatively the 
anti-anoxic properties of the test compounds. Hale Vistar rats weighing 
+ 200 g were treated subcutaneous ly with a test compound. One hour after 
treatment there Was injected intravenously a KCM solution at a dose of 5 
15 rag/kg body weight. Survival after 2 minutes was evaluated and BD 5Q - 
values were determinated. 

The ED 5Q -values of the compounds of formula (I) are listed in 
table I. Said ED^-values are those values in mg/kg body weight 
20 capable of protecting 50% of the tested animals against KCW-induced 
lethality. 

The compounds listed in table 1 are not given for the purpose of 
limiting the invention thereto but only to exemplify the useful 
25 pharmacological activities of all the compounds within the scope of 
formula (I). 



Compound number 


n> 5() -values In mg/kg body weight 


1 


5 


9 


2.5 


10 


5 


11 


1.25 


15 
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415 



10 



438 



10 



5 



440 



10 



442 



2.5 



443 



10 



446 



10 



452 



5 



10 



D) Composition gXgmg lggj 

The following formulations exemplify typical pharmaceutical 
15 compositions in dosage unit form suitable for systemic administration to 
animal and human subjects in accordance with the Instant invention. 

"Active ingredient" (A.I.) as used throughout these examples 
relates to a compound of formula (I) or pharmaceutical ly acceptable add 
20 addition salt thereof. 

Example 47 : ORAL DROPS 

500 Grams of the A.I. was dissolved in 0.5 liters of 2-hydroxy- 
propanoic acid and 1.5 liters of the polyethylene glycol at 60-80°C. 

25 After cooling to 30-40°C there were added 35 liters of polyethylene 

glycol and the mixture was stirred well. Then there was added a solution 
of 1750 grams of sodium saccharin In 2.5 liters of purified water and 
while stirring there were added 2.5 liters of cocoa flavor and 
polyethylene glycol q.s. to a volume of 50 liters, providing an oral 

30 drop solution comprising 10 milligrams of the A.I. per milliliter. The 
resulting solution was filled into suitable containers. 
Example 48 ; ORAL SOLUTION 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 
4-hydroxybenzoate were dissolved In 4 liters of boiling purified water. 

35 In 3 liters of this solution were dissolved first 10 grams of 
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2,3-dihydroxybutanedioic add and thereafter 20 grams of the A.I. The 
latter solution was combined with the remaining part of the former 
solution and 12 liters 1,2,3-propanetriol and 3 liters of sorbitol 70% 
solution were added thereto. 40 Crams of sodium saccharin were dissolved 
in 0.5 liters of water and 2 milliliters of raspberry and 2 milliliters 
of gooseberry essence were added. The latter solution was combined with 
the former, water was added q.s. to a volume of 20 liters providing an 
oral solution comprising 20 milligrams of the active ingredient per 
teaspconful (5 milliliters). The resulting solution was filled in 
suitable containers. 
Example 49 ; CAPSULES 

20 Grams of the A.I. . 6 grams sodium iauryl sulfate, 56 grams 
starch. 56 grams lactose. 0.8 grams colloidal silicon dioxide, and 1.2 
grams magnesium stearate were vigorously stirred together. The resulting 
mixture was subsequently filled into 1000 suitable hardened gelatlng 
capsules, comprising each 20 milligrams of the active ingredient. 
Example 50 i FILH-COAT HD TABLETS 

Preparation of tablet core 

A mixture of 100 grams of the A.I.. 570 grams lactose and 200 grams 
starch was mixed well and thereafter humidified with a solution of 5 
grams sodium dodecyl sulfate and 10 grams polyvinylpyrrolidone 
(Kollidon-K 90») in about 200 milliliters of water. The wet powder 
mixture was sieved, dried and sieved again. Then there was added 100 
grams microcrystalline cellulose (Avicei«) and 15 grams hydrogenated 
vegetable oil (Sterotex •). The whole was mixed well and compressed 
into tablets, giving 10.000 tablets, each containing 10 milligrams of 
the active ingredient, 
coating 

to a solution of 10 grams methyl cellulose (Methocei 60 HO»> in 
75 milliliters of denaturated ethanol there was added a solution of 5 
grams of ethyl cellulose (Bthocel 22 cps •) in 150 milliliters of 
dichloromethane. Then there were added 75 milliliters of dichloromethane 
and 2.5 milliliters 1,2,3-propanetriol. 10 crams of polyethylene glycol 
was molten and dissolved in 75 milliliters of dichloromethane. The 
latter solution was added to the former and then there were added 2.5 
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grams of magnesium octadecanoate. 5 grams of polyvinylpyrrolidone and 30 
milliliters of concentrated colour suspension (Opaspray K-i-2109») and 
the whole was homogenated. 

The tablet cores were coated with the thus obtained mixture in a boating 
apparatus . 3 

Example 51 ; IMJEOTABLB SOUlTTnu 

1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxy- 
benzoate were dissolved in about 0.5 liters of boiling water for 
injection. After cooling to about 50«C there were added while stirring 4 
grams lactic acid, 0.05 grams propylene glycol and 4 grams of the A I 
The solution was cooled to room temperature and supplemented with water 
for injection q.s. ad 1 liter volume, giving a solution of 4 milligrams 
A.I. per milliliters. The solution was sterilized by filtration (U.S.p 
XVII P. 811) and filled in sterile containers. 
Example 52 ; SUPPOSITORIES 

3 Grams A.I. was dissolved in a solution of 3 grams 2.3-dihydroxy- 
butanedioic acid in 25 milliliters polyethylene glycol 400. 12 Grams 
surfactant (SPAN*) and triglycerides (Witepsol 555 •) q.s. ad 300 
grams were molten together. The latter mixture was mixed well with the 
former solution. The thus obtained mixture was poured Into moulds at a 
temperature of 37-38'C to form 100 suppositories each containing 30 
milligrams of the active ingredient. 
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1. A chemical compound having the formula 
R 3 




i 3 



(I) 



2 a pharmaceutical ly acceptable acid addition salt or a possible 

3 stereochemically isomeric form thereof, wherein: 

4 -a l «A 2 -A 3 «A 4 - is a bivalent radical having the formula 

5 -CH=CH-CH*CH- (a): 

6 -N=CH-CH*CH- (b); 

I -CH=N-CH«CH- < C ) ; 

8 -ch=ch-n=ch- (d): or 

9 -ch«ch-ch»N- (e>: 

12 3 4 

10 wherein one or two hydrogen atoms in the radical -A a A -A =A - 

II may, each independently from each other, be replaced by halo, Cj_ 6 

12 alkyl. hydroxy, alkyloxy or trif luoromethyl: 

13 Z is O or S; 

14 n is 0 or the integer 1; 

15 R is a member selected from the group consisting of hydrogen, 

16 C^ 6 alkyl, hydroxy and C^ 6 alkyloxy or trif luoromethyl: 

17 R 1 or R 2 is hydrogen, alley 1. or aryl alkyl: 

18 the dotted line between the nitrogen atom bearing R , the 

19 interjacent carbon atom and the nitrogen atom bearing R 

20 indicating that a double bond exists between the nitrogen bearing 

21 R 1 and said interjacent carbon atom, in which case R is absent, 

22 or a double bond exists between the interjacent carbon and the 

2 2 

23 nitrogen bearing R . in which case R is absent: and wherein 

24 said interjacent carbon atom is the carbon atom positioned between 

1 2 

25 the nitrogen bearing R and the nitrogen bearing R : 

26 R 3 or R 4 are both hydrogens or R 3 and R combined may 
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27 form a bivalent radical of formula -CH -CH 

2 2 



28 
29 
30 



L is a member selected from the group consisting of C alkyl 
substituted Cl _ 6 alkyl. aryl c 2 _ 6 aikenyl. c 3 _ 6 cycloalkyl! 2 
substituted C 3 _ 6 cycloalkyl. a radical of formula 



.7 



™ 5 
■>-C-CH„- 



31 R ~ CH 2~f~ CH 2~ (a) - and a radical of formula 



CO' 



O-R 5 



32 kAo/j^- (b): 



33 



,5 



R 



35 
36 
37 



R being hydrogen or c wa alkylcarbonyl; 

34 R being hydrogen or C, . alkyl; 
7 i~6 g 

R being aryl. a radical R°-o or a radical R 8 -s; 

B being a bivalent radical of formula -CH 2 > or -0-; and 

said R being hydrogen: aryl; 2.3-dihydro-lS-indenyl; 

38 benzodioxoiyl; (2.3-dihydro-1.4-benzodioxin-2-yl)methyl: 

39 (2H-l-benzopyran-2-yl)methyl; or phenyl substituted with C - 

40 alkenyloxy. alkylcarbonylamino or alkylphenylcaroo^yl; and 

41 wherein said substituted C 3 _ 6 cycloalkyl is C cycloalkyl 

42 being substituted with up to two substituents each independently 
selected from the group consisting of aryl. aryloxy and cyano; 

said substituted ^ alkyl is alkyl being substituted 
with a member selected from the group consisting of c cycloalkyl. 

46 pyridinyl. pyridinyloxy. aryl. benzimidazolyl. indolylT isoxazolyl 

47 being optionally substituted with phenyl. 3-oxo-1.2.4-triazolo[4.5-a)- 

48 P yridin-2(3H)-yl. a radical of formula ArY-, a radical of formula 

49 R O- and a radical of formula 

50 CO «=» 

51 said Ar being aryl; 

52 Y^being o. s. jjh. -cohh-. -chcn. -chor 10 or -scy 

53 R being hydrogen, aryl ^ alkyl. c 3 _ 6 cycloalkyl. phenyl 

54 substituted with phenyl, or phenyl substituted with C alkyloxy- 



43 
44 
45 
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carbonyl; 

Lt R i0 being hydrogen or C^ 6 alkyl; and 

wherein aryl is phenyl optionally substituted with up to three 

:9 substituents each independently selected from the group consisting 

59 of C 1 6 alkyl, alkyloxy, halo, trifluoromethyl, cyano, 

60 C, alkylcarbonyl, nitro, amino and aminocarbonyl. 

1-6 

1 2. A chemical compound according to claim 1, wherein L is 

7 aryl C 2 6 alkenyl, alkyl being substituted with aryloxy, 

3 a radical of formula (a) or a radical of formula (b). 

1 3. A chemical compound according to claim 2, wherein 

2 -a 1 «A 2 -A 3 «A 4 - is -CH»CH-CH«CH-, n is the integer l f R is absent and 

3 a double bond exists between the nitrogen beating R and the 

4 interjacent carbon atom, and R 3 and R 4 are both hydrogen atoms. 

1 4. A chemical compound according to claim 3 wherein in the 

2 radical of formula (a), R 5 and R 6 are both hydrogen and R is 

3 a radical R 8 -0-, wherein R 8 is arylj or wherein in the radical 

4 of formula (b), B is 0 and R 5 and R 6 are both hydrogen radicals. 

1 5. A chemical compound according to claim 4 wherein R is 

2 C a 6 alkyl and aryl is halophenyl. 

1 6. A chemical compound according to claim 1, wherein the compound 

2 is 4-[( 2-benzothiazolyl )methylamino]-a- 1 < 4-f luorophenoxy Jmethyl 1-1- 

3 piperidineethanol. 

1 7. a pharmaceutical composition comprising a suitable pharma- 

2 ceutical carrier and as an active ingredient a therapeutically 

3 effective amount of a compound as claimed in any one of claims 1 to 6. 

1 8. An anti-anoxic or anti-hypoxic composition comprising a suitable 

2 pharmaceutical carrier and as an active ingredient an effective 

3 anti-anoxic or anti-hypoxic amount of a compound as claimed in any 

4 one of claims 1 to 6. 

1 9. A method of preparing a pharmaceutical composition, 

2 characterized in that a therapeutically effective amount of a 

3 compound as claimed in any one of claims 1 to 6 is intimately mixed 

4 with suitable pharmaceutical carriers. 

1 10. A compound as claimed in any one of claims 1 to 6 for use as a 

2 medicine. 
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11. A compound as claimed in any one of claims 1 to 6 for use 
anti-anoxic or anti-hypoxic medicine. 

12, A process for preparing a chemical compound as claimed in 



a) N-alkylating a plperidlne of formula 

H-D (III) . 
with a reagent of formula 
L-W (II), 

wherein w represents a reactive leaving group, in a reaction* 
inert solvent; 

b) reductively N-alkylatlng a plperidlne of formula (III) with a 
car bony 1-compound of formula 

L'=C=0 (IV), 

whereby L'=C=0 is a compound of formula L-H wherein a -CH^ 
radical is oxidated to a carbonyl radical, in a reaction-inert 
solvent; 

c) cyclizing an urea or thiourea derivative of formula 




(V) 



in a reaction-inert solvent in the presence of an oxidant; 
d) reacting a plperidlne of formula (III) with an oxirane of formula 



in claim 1, characterized by 




(VI) 



0184257 
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in a reaction-Inert solvent, thus preparing a compound of formula 
OH 

R -CH_-CH-CH,-D ( I-a- I ) . 

2 l> 2 

and, if desired, acylating (I-a-l> with a reagent 
R 5 ~ a -W l (VII). 

said R 5 "*-* 1 representing an alkanoic acid or a reactive 
derivative thereof, thus preparing a compound of formula 

O-R 



R 7 -CH 2 -i M-CH 2 -D ( I-a-2 ) : 



* 6 

e) reacting a piperidlne of formula (III) with an oxirane of formula 
,B<^ p. 



0O£ 



(VIII) 

r" 

in a reaction-inert solvent, thus preparing a compound of formula 
,B>v OH 



and. if desired, acylating (I-a-3) with a reagent (VTI). thus 
preparing a compound of formula 

5-a 



CPE 



, 2 -D (I-a-4) 



-B«v O-R 

f) reacting a benzothla2ole or benzoxazole of formula 
1 If 13 (X) 
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with a reagent of formula 



R~ 

R R 



in a reaction- inert solvents wherein Q is a reactive leaving 

2 1 
group and Q is a radical of formula -NHR , or alternatively, 

1 12 
Q is a radical of formula -NHR and Q is a reactive 

leaving group, thus preparing a compound of formula 

* 3 



L-N ^> „ .1 _ 
* R R l N l^-ft 3 



| , (I-b); 
g) cyclodesulEurizlng a thiourea derivative of formula 



R 3 A i 2 



3 (XIV) 
R R 

which in situ may be prepared by condensing an isothiocyanate 

3 



L ~\ , -pWa-c-s (xii) 



with an aromatic aminoalcohol of formula 

II '3 (XIII) . 
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thus preparing a compound of formula 
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h) cycllzlng an urea or thiourea derivative of formula 

"v-<o.,>. . *A* 



R R 



Js (WII) 



R R 

which in situ may be formed by reacting an lsocyanate or 
Isothlocyanate of formula 

with an aromatic amine of formula 



A 1 2 



7 wherein W 2 represents a leaving group, thus preparing a compound 
g of formula 



R 3 



(I-b-2) 



39 1) reacting a plperldlne of formula (III) with an alkene derivative 



40 of formula 



-77- 
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R ll -C 2 _ 6 alkenediyl-H (XVIII) 



41 



In a reaction-inert solvent, thus preparing a compound of formula 



42 



R U -C r H 2r -D (I-c) 
.11 



wherein R represents ^ alkyl. cycloalkyi. 

43 pyridinyl. pyridinyloxy. aryl, benzimidazolyl, indolyl. 

44 isoxazolyl being substituted with phenyl, 3-oxo~l,2.4-triazolo- 

45 [4.5-a]pyridin-2(3H)-yl. a radical of formula ArX. a radical of 

46 formula R o and a radical of formula (g); and r Is an integer 

47 of from 2 to 6 Included. 

48 j) reacting a piperldine of formula (III) with an azlridine of 

49 formula 



50 



Ar-C-N^J (XIX) 

in a reaction-inert solvent thus preparing a compound of formula 

If 

Ar-C-NH-CH 2 -CH 2 -D (I-d); 
51 wherein D represents a radical of formula 




52 and. if desired, converting the compounds into each other following 

53 art-known functional groups-transformation reactions: and if further 

54 desired, converting the compounds of formula (I) into a therapeutically 

55 active non-toxic acid-addition salt form by treatment with an 

56 appropriate acid or. conversely, converting the acid-addition salt 

57 into the free base form with alkali: and/or preparing stereochemical ly 

58 isomeric forms thereof. 
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